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Where information regarding treatment, management, and disposal of the radioactive 
source, byproduct material, and/or special nuclear components of mixed waste (as 
defined by the Atomic Energy Act of 1954, as amended) has been incorporated into this 
permit, it is not incorporated for the purpose of regulating the radiation hazards of such 
components under the authority of this permit and chapter 70.105 RCW.  In the event of 
any conflict between Permit Condition III.10.A. and any statement relating to the 
regulation of source, special nuclear, and byproduct material contained in portions of the 
permit application that are incorporated into this permit, Permit Condition III.10.A. will 
prevail. 

 

Additional appendices will be added to this appendix as new information is incorporated 
into this permit.   
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Attachment 51 – Appendix 8.4 
Pretreatment Building 

General Arrangement Drawings 

The following drawings have been incorporated into Appendix 8.4 and can be viewed at the 
Ecology Richland Office.  New drawings are in bold lettering. 

24590-PTF-P1-P01T-P0001, Rev 5  General Arrangement Plan E1.0 

24590-PTF-P1-P01T-P0002, Rev 3 General Arrangement Plan El. 28  

24590-PTF-P1-P01T-P0003, Rev 0  General Arrangement Plan El. 56  

24590-PTF-P1-P01T-00004, Rev 3 General Arrangement  Plan El. 77  

24590-PTF-P1-P01T-P0006, Rev 2  General Arrangement Plan El. -45  

24590-PTF-P1-P01T-P0007, Rev 6 General Arrangement  Section A-A  

Reserved Reserved 
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Civil, Structural, and Architectural Criteria and Typical Design Details 

The following drawings have been incorporated into Appendix 8.5 and can be viewed at the 
Ecology Richland Office.  New drawings are in bold lettering. 

Drawing/Document Number  Description  

24590-PTF-PER-M-02-003, Rev 1 Underground Pipe Protection 

24590-PTF- PER-M-02-006, Rev 5  Sump Data for PT Facility   

24590-PTF- PER-M-03-002, Rev 0  Sump & Drain Data at 28 Ft Level for PT Facility 

24590-PTF-PER-M-04-002, Rev 0  Sump & Drain Data at 56 ft. Level for PT Facility 

24590-PTF-PER-M-04-0004, Rev 0 Sump & Drain Data at 77 ft. Level for PT Facility 

24590-PTF-PER-M-04-0006, Rev 0 Leak Detection for Underground Transfer lines for PT Facility

24590-PTF-PER-M-04-0009, Rev 0 Sump Data for PT Facility - Room P-0150 

RESERVED RESERVED 
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Notice 
Please note that source, special nuclear, and byproduct materials, as defined in the Atomic 
Energy Act of 1954 (AEA), are regulated at the US Department of Energy (DOE) facilities 
exclusively by DOE acting pursuant to its AEA authority. DOE asserts, that pursuant to the 
AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear, 
and byproduct materials at DOE-owned nuclear facilities. Information contained herein on 
radionuclides is provided for process description purposes only. 
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1 Summary 
The minimum leak rates that can be detected within 24 hours are estimated for each of the double-walled 
underground transfer lines in the WTP facility. There are a total of 21 transfer lines whose encasements 
range in length from 289 ft  to 1078 ft. Eight of the lines have a slope of 1:50, and the remaining 13 lines 
have a 1:200 slope. 

The minimum leak rates (given to three significant figures) that can be detected within a 24 hour period 
range from 0.034 g a l h  for the shortest line to 0.141 g a l h  for the longest line, assuming that the leak is 
at the most remote location from the leak detection box. 

The leak detection calculations reveal that the largest single component of the minimum detectable flow 
rate relates to the volume of leaked liquid required to wet the pipe (i.e., pipe holdup). For the longest line, 
this represents over 80% of the total minimum detectable flow rate. It is believed that holdup time due to 
wetting would not be significantly influenced by slope. If this is true, then the detectable leak rate varies 
primarily with the length of the line. Further, since the test data upon which wetting holdup time is based 
is accurate to only one significant figure, an estimate for the minimum detectable leak rate can be accurate 
to only one significant figure, i.e., the minimum detectable leak rate 4 . 1  g a l h  

2 Objective 
This report addresses leak detection capability for all interfacility double-walled underground transfer 
lines within the WTP. 

3 Description 
The Preatreatment (PT) facility receives low-activity waste (LAW) feed and high-level waste (HLW) feed 
from the underground Double-Shell Tank System. This mixed waste feed is pumped through three 
double-walled underground transfer lines to the PT facility from the Tank Farm Contractor (TFC). 

The PT facility pretreats the waste received from the Double-Shell Tank System and pumps it to the 
LAW vitrification facility through three double-walled underground transfer lines and to the HLW 
vitrification facility through four double-walled underground transfer lines. Secondary waste from the 
LAW facility is returned by pumped flow to the PT facility through four lines and by gravity flow from 
the HLW facility to the PT facility through four lines. 

Analytical services are provided to each facility by the Laboratory Facility (LAB). Secondary wastes 
from the LAB are pumped to the PT facility for treatment and disposal through one double-walled 
underground transfer line. 

Secondary waste is generated within the PT facility and pumped through two double-walled underground 
transfer lines to the Liquid Effluent Retention Facility (LERF)/Effluent Treatment Facility (ETF). 

The regulatory requirements for leak detection are contained in WAC-1 73-303-640, Tank Systems, 
Section 4, Containment and Detection of Releases (Ref. 1). The regulatory requirements are restated as 
follows: 

Page 1 
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(b) Secondary Containment systems must be: 
(ii) Capable of detecting and collecting releases and accumulated liquids until the collected 
material is removed. 

(c) To meet the requirements of (b) of this subsection, secondary containment systems must be at 
a minimum: 

(iii) Provided with a leak detection system that is designed and operated so that it will detect 
the failure of either the primary or secondary containment structure or the presence of any 
release of dangerous waste or accumulated liquid in the secondary containment system 
within twenty-four hours, or at the earliest practicable time if the owner or operator can 
demonstrate to the department that the existing detection technologies or site conditions will 
not allow detection of a release within twenty-four hours. 

In addition, the Waste Treatment Plant Dangerous Waste Permit (Ref. 2), ID No: DWP-2003-0371, 
Condition No: 111.10.E.B.e.ii requires submittal of 

Detailed plans and descriptions, demonstrating the leak detection system is operated so that it 
will detect the failure of either the primary or secondary containment structure or the presence of 
any release of dangerous and/or mixed waste, or accumulated liquid in the secondary 
containment system within twenty-four (24) hours. Detection of a leak of at least 0.1 gallons per 
hour within twenty-four (24) hours is defined as being able to detect a leak within twenty-four 
(24) hours. Any exceptions to this criteria must be approved by Ecology [WAC 173-303- 
640(4)(c)(iii), WAC 173-303-S06(4)(c)(vii)]; 

4 Assumptions 
Assumptions used for this assessment of underground transfer line leak detection are listed as follows. 
These assumptions are derived from Ref. 3. 

The liquid leaking is water at a temperature of 100 "F. 
The leak is at a constant rate over the twenty-four hour period. 
The leak is assumed to occur at the farthest point from the leak detection box (LDB). 
No evaporation will occur. 
The liquid does not foam in the LDBs. 
Hold-up in piping will be considered. Hold-up is defined as wetting of the pipe surface. 
Holdup due to spacers or other desgin features is not considered because. at low flow rates, 
spacers would not impede flow. 
Level detection instruments will be properly installed and calibrated upon installation. 
Periodic, normal maintenance and calibration will be performed on level instruments during 
operation of the facility and the instruments will be maintained in an operable condition. 
Leak detection instruments have not been purchased yet. The purchased unit will have a 
performance capability of positively detecting the liquid level of !4 inch. 

5 Analysis 
All underground transfer lines are double-walled pipe containing a 3-inch nominal stainless steel carrier 
pipe inside a 6-inch nominal carbon steel encasement pipe. All lines except the LERFIETF lines are 

Page 2 
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Transfer Line Number of Lines Line Length (ft) 
HLW 8 289 
Tank Farms 3 395 

sloped toward the PT facility and the encasements terminate in the LDBs located within the PT facility 
pipe tunnels. The LERF/ETF lines slope toward the LERF/ETF facility and LDBs are located at the WTP 
facility boundary. Line slopes are indicated on the piping and instrument diagrams (Ref. 4, 5). 

Slope (ft/ft) [Refl 
1:50 [4] 
1:200 [4] 

Pipe lengths and slopes are summarized as follows. Pipe lengths include 6 ft of piping to account for the 
drain portion leading from the encasement pipe to the LDB. 

LERFETF 
LAW 
LAB 

2 760 1:200 [5] 
7 88 1 1:200 [5] 
1 1078 1:200 [5] 

LERF/ETF 
LAW 
LAB 

The leak detection method employs LDBs at the low points of co-axial underground transfer lines in such 
a way that the outer pipe drains into them in the event that the primary inner pipe leaks. In each of the 
LDBs is a thermal conductivity type level instrument to detect the leak. There are a total of 19 LDBs 
within the PT facility servicing lines from the Tank Farms, to and from the HLW Facility, to and from the 
LAW Facility, and from the LAB Facility. LDBs for the lines to the LERFETF lines are located at the 
WTP facility boundary. Leak detection in secondary containment systems including buried co-axial 
transfer lines is described in Ref. 6. 

0.097 
0.113 
0.141 

6 Detectable Leak Rates 
Detectable leak rate is the minimum leak rate that can be detected within 24 hours after the leak starts. As 
discussed in Section 7, this is primarily driven by the holdup (wetting) in the encasement line because this 
is a relatively large volume compared to the detectable volume in the LDB. It is believed that holdup 
time due to wetting would not be significantly influenced by slope. If this is true, then the detectable leak 
rate varies primarily with the length of the line. Illustration of these relationships are provided in Section 
7, Bounding Calculations. 

Results of the detectable leak rate analysis for each of the transfer lines, assuming that the leak is at the 
most remote location from the LDB, are summarized as follows. Note that the leak rates are stated with 
three significant figure accuracy, whereas the permit criteria (see Section 3) is stated with one significant 
figure, and test data upon which wetting holdup time is based is accurate to only one significant figure. 

Transfer Line Minimum Leak Rate 
Detectable Within 24 

0.034 
Tank Farms 0.047 

24590-PADC-F00041 Rev 5 (6/28/2004) 
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7 Bounding Calculations 
7.1 Methodology 

The volume of water from a line leak that is required to accumulate within the transfer line and be 
detected within the LDB is the sum of three components: 

VI is the volume of the liquid (in gallons) which is required to accumulate within the LDB before 
it is detected by the leak detection instrumentation. 

0 V2 is the volume of liquid that is accumulated within the pipe before it reaches the LDB. This is 
referred to as “holdup” and is the thin film of liquid that wets a small portion of the surface at the 
bottom of the pipe. This wetting occurs before any liquid is transported to the LDB. 

0 V3 is the volume of liquid that is conveyed down the pipe to the leak detector after the pipe is 
wetted. This volume is based on the length and slope of the pipe. 

VI is determined by calculating the quantity of liquid in the LDB that is required to trip the detector. 
This volume is determined from the geometry of the LDB and the assumed depth of liquid. The LDB 
consists of a 24-inch long section of an 8-in nominal Schedule 40s pipe with 8-inch standard pipe caps 
welded on each end. Each end cap consists of a straight cylindrical section and a 2: 1 semi-ellipsoidal 
head. The leak detection chamber is isolated from the remainder of the box by a weir that is located 11- 
inches from one end (measured from the body/cap weld). The minimum quantity of liquid in the LDB 
that can be detected is based on a depth of liquid of 1/2-inch. The calculation of volume in the LDB 
involves use of standard handbook formulas for calculating the volumes of a partially filled pipe and the 
volume of a partially filled 2: 1 semi-ellipsoidal head. 

V2, the “wetting” holdup is determined from test results on a 6-inch diameter Schedule 40 carbon steel 
pipe sloped at 1:400 (Ref. 7). The test results determined that 8 fluid ounces of water was required to wet 
the bottom of a 25 ft length of pipe (0.32 fluid oz per linear foot) before flow out of the pipe can occur. 

oz V,,, = 0.32- 
ft 

V2 is calculated by multiplying the quantity (V,,,) of liquid that it will take to wet a linear foot of pipe by 
the total length of the pipe (L). 

v w e ,  *= v2 = 
128 

1 gal = 128 oz 

The flow rate Q2 in g a l h  is v2/24 hr, where Q2 is the flow required to wet the bottom of the pipe in 24 
hours. 

V3 is the volume required to “convey” the leaked fluid down the pipe to the leak detector. This 
component of the flow can be thought of as a thin layer of fluid that is in excess of the quantity of fluid 
that represents the wetting film (V2). This component of the flow is a flow boundary layer and is 

Page 4 
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calculated using the boundary layer theory for uniform flow down an inclined plane. The velocity of 
flow, u, is determined according to the relationship (Ref. 8): 

1 
( g*So*d2) Equation7.1 3 * v  

u=- 

Where u = average flow velocity (Wsec) 
u = kinematic viscosity (ft2/sec) 
g = gravitational constant (32.17 ft/sec2) 
d = depth of flow (ft) 
So = Slope of the incline (dimensionless) 

The depth of flow can be found by solving for d 

d = / 3 * v * u  g * so 
Equation 7.2 

An initial value for the average flow velocity u is calculated by dividing the pipe length by 24 hours. The 
depth of flow is then calculated fiom the above equation; then the cross sectional flow area of the liquid 
flow is calculated as follows (Ref. 9): 

A, = d * J 1 . 7 6 6 * D * d - d 2  Equation 7.3 

where D is the inside diameter of the encasement pipe 

The boundary layer flow rate Q, is calculated as the product of the cross sectional flow area A, and the 
average velocity u. 

That is, Q3 = A3 * u converted to g a b  

The flow components 4 2  and 43 are added to obtain the total minimum detectable leak rate Q. 

The calculation is repeated by adjusting for the time required to activate the leak detection alarm. The 
activation time is calculated by dividing the volume VI by the sum of flow components Q2 and Q3. This 
time is subtracted fiom 24 hours to calculate a revised average velocity u. Values of d, A3, and Q3 are 
recalculated based on the revised value of u. This iteration procedure is closed when repeatable values of 
u are calculated. The final sum of flows Q2, and 4, is then the minimum detectable leakage rate in a 24- 
hour period. 

7.2 Bounding Calculation 

Using the methodology described in Section 7.1, calculation of the minimum leak rate detected within 24 
hours is shown below for the longest line, the LAB transfer line encasement which is 1078 ft in length. 
Although slope of this transfer line is 1 :200, for conservatism, the slope used in the calculation is 1 :400, 
which corresponds to the slope used in the wetting holdup test. 

24590-PADC-F00041 Rev 5 (6/28/2004) 
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7.2.1 Calculate the LDB Volume Required to Trip the Leak Detector 

Using the calculation procedure discussed in Section 7.1, the calculated volume of liquid required to set 
off the leak detection alarm is determined to be 0.077 gal. 

7.2.2 Calculate the Leak Rate Required to Wet the Surface 

The component of the leak rate required to wet the surface is calculated as follows. 

From the test data, the wetting holdup in the pipe at a 1:400 slope was determined to be 0.32 fluid odft = 

VW.5 

L = 1078 ft for the longest line (LAB) 

VZ = Vwet * L /128 = 2.70 gal 

Q2 = v2/24 = 0.1 12 g a l h  

7.2.3 Calculate the Leak Rate Required to Form the Flow Boundary Layer 

Determine the component of the flow rate 43. This is the uniform flow rate necessary to convey the 
leakage to the LDB determined using the boundary layer theory for uniform flow on an inclined plane. 
The boundary layer theory (see Section 7.1) considers the properties of the liquid as well as the slope of 
the pipe.is the flow required to wet the bottom of the pipe in 24 hours. 

Kinematic viscosity, u,  of water at lOOF = 7.37E-6 ft2/sec 
Slope, So = 0.0025 Wft 
g = 32.17 ft/sec2 
D = 0.505 ft (inside diameter of encasement) 

Equation 7.1 is used to calculate the initial iteration of the average velocity u. Then the first iteration of 
depth d (using Equation 7.2), the area A3 (using Equation 7.3), and 4 3  are calculated. Total leakage rate 
is then calculated as Q = 4 2  + 43 .  The time to set off the leak detection alarm in the LDB is calculated 
as t = VJQ. This time is subtracted from 24 hours and the velocity u, in ft/sec, adjusted according to u = 
L/ ((24-t)/3600). Values of d, A3 and 4 3  are recalculated until the iterations converge. In the final 
iteration, 4 2  is determined to be 0.1 15 g a l h  and, 

Q = 0.141 g a l h  

Note that the largest portion of the total required leak rate is to satisfy pipe wetting (0.1 15 gal/hr/0.141 
gal/hr) or about 82% of the total flow required. Since the test data upon which wetting holdup time is 
based is accurate to only one significant figure, an estimate for Q can be accurate to only one significant 
figure, i.e., 

Q d . 1  g a l h  

24590-PADC-F00041 Rev 5 (6/28/2004) 
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Pretreatment Building 
Mechanical Drawings 

The following Drawings have been incorporated into Appendix 8.6 and can be viewed at the Ecology Richland 
Office.  New drawings are in bold lettering. 

Drawing/Document Number Description 
24590-PTF-M2-FRP-P0001, Rev 2 Equipment Assembly Drawing for FRP-VSL-00002A 
24590-PTF-M2-FRP-P0002, Rev 2 Equipment Assembly Drawing for FRP-VSL-00002B 
24590-PTF-M2-FRP-P0003, Rev 2 Equipment Assembly Drawing for FRP-VSL-00002C 
24590-PTF-M2-FRP-P0004, Rev 2 Equipment Assembly Drawing for FRP-VSL-00002D 
24590-PTF-MED-CNP-P0003, Rev 0 Mechanical Data Sheet for CNP-HX-00002 
24590-PTF-MED-CNP-P0004, Rev 1 Mechanical Data Sheet for CNP-HX-00004 
24590-PTF-MED-CNP-P0005, Rev 0 Mechanical Data Sheet for CNP-HX-00001 
24590-PTF-MED-CNP-P0010, Rev 0 Mechanical Data Sheet for CNP-HX-00003 
24590-PTF-MED-FEP-P0003, Rev 0  Mechanical Data Sheet for FEP-COND-00001A 
24590-PTF-MED-FEP-P0004, Rev 0  Mechanical Data Sheet for FEP-COND-00001B 
24590-PTF-MED-FEP-P0005, Rev 0  Mechanical Data Sheet for FEP-COND-00002A 
24590-PTF-MED-FEP-P0006, Rev 0  Mechanical Data Sheet for FEP-COND-00002B  
24590-PTF-MED-FEP-P0007, Rev 0  Mechanical Data Sheet for FEP-COND-00003A  
24590-PTF-MED-FEP-P0008, Rev 0  Mechanical Data Sheet for FEP-COND-00003B 
24590-PTF-MED-FEP-P0009, Rev 0  Mechanical Data Sheet for FEP-RBLR-00001A 
24590-PTF-MED-FEP-P0010, Rev 0  Mechanical Data Sheet for FEP-RBLR-00001B  
24590-PTF-MED-TLP-P0001, Rev 0  Mechanical Data Sheet for TLP-COND-00001  
24590-PTF-MED-TLP-P0002, Rev 0  Mechanical Data Sheet for TLP-COND-00002 
24590-PTF-MED-TLP-P0003, Rev 0  Mechanical Data Sheet for TLP-COND-00003  
24590-PTF-MED-TLP-P0004, Rev 0  Mechanical Data Sheet for TLP-RBLR-00001 
24590-PTF-MKD-PVP-P0002, Rev 2 Mechanical Data Sheet &Equipment Assembly Drawing for PVP-SCB-00002 
24590-PTF-MLD-UFP-P0007, Rev 1 Mechanical Data Sheet for UFP-FILT-00001A/1B/2A/2B/3A/3B/S1-S6 
24590-PTF-MV-CNP-P0001, Rev 0 Equipment Assembly Drawing for CNP-VSL-00003 
24590-PTF-MV-CNP-P0002, Rev 1 Equipment Assembly Drawing for CNP-VSL-00004 
24590-PTF-MV-CNP-P0005, Rev 0 Equipment Assembly Drawing for CNP-VSL-00001 
24590-PTF-MV-CXP-P0001, Rev 0 Equipment Assembly Drawing for CXP-VSL-00001 
24590-PTF-MV-CXP-P0002, Rev 0 Equipment Assembly Drawing for CXP-VSL-00004 
24590-PTF-MV-CXP-P0003, Rev 0 Equipment Assembly Drawing for CXP-VSL-00005 
24590-PTF-MV-CXP-P0008, Rev 0 Equipment Assembly Drawing for CXP-VSL-00026A 
24590-PTF-MV-CXP-P0009, Rev 0 Equipment Assembly Drawing for CXP-VSL-00026B 
24590-PTF-MV-CXP-P0010, Rev 0 Equipment Assembly Drawings for CXP-VSL-00026C 
24590-PTF-MVD-CNP-P0003, Rev 1 Mechanical Data Sheet for CNP-VSL-00003 
24590-PTF-MVD-CNP-P0006, Rev 0 Mechanical Data Sheet for CNP-EVAP-00001 
24590-PTF-MVD-CNP-P0007, Rev 2 Mechanical Data Sheet for CNP-VSL-00004 
24590-PTF-MVD-CNP-P0010, Rev 0 Mechanical Data Sheet for CNP-VSL-00001 
24590-PTF-MVD-CXP-P0007, Rev 0 Mechanical Data Sheet for CXP-VSL-00001 
24590-PTF-MVD-CXP-P0015, Rev 0 Mechanical Data Sheet for CXP-VSL-00004 
24590-PTF-MVD-CXP-P0016, Rev 0 Mechanical Data Sheet for CXP-VSL-00005 
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Drawing/Document Number Description 
24590-PTF-MVD-CXP-P0021, Rev 1 Mechanical Data Sheet for CXP-VSL-00026A 
24590-PTF-MVD-CXP-P0022, Rev 1 Mechanical Data Sheet for CXP-VSL-00026B 
24590-PTF-MVD-CXP-P0023, Rev 1 Mechanical Data Sheet for CXP-VSL-00026C 
24590-PTF-MVD-FEP-P0001, Rev 2 Mechanical Data Sheet for FEP-VSL-00017A 
24590-PTF-MVD-FEP-P0002, Rev 2 Mechanical Data Sheet for FEP-VSL-00017B 
24590-PTF-MVD-FEP-P0003, Rev 1 Mechanical Data Sheet for FEP-VSL-00005 
24590-PTF-MVD-FEP-P0006, Rev 3 Mechanical Data Sheet for FEP-SEP-00001A 
24590-PTF-MVD-FEP-P0007, Rev 2  Mechanical Data Sheet for FEP-SEP-00001B  
24590-PTF-MVD-FRP-00005, Rev 10 Mechanical Data Sheet for FRP-VSL-00002-A 
24590-PTF-MVD-FRP-00006, Rev 10 Mechanical Data Sheet for FRP-VSL-00002-B 
24590-PTF-MVD-FRP-00007, Rev 10 Mechanical Data Sheet for FRP-VSL-00002-C 
24590-PTF-MVD-FRP-00008, Rev 10 Mechanical Data Sheet for FRP-VSL-00002-D 
24590-PTF-MVD-HLP-P0006, Rev 1  Mechanical Data Sheet for HLP-VSL-00022 
24590-PTF-MVD-HLP-P0007, Rev 1  Mechanical Data Sheet for HLP-VSL-00027A 
24590-PTF-MVD-HLP-P0008, Rev 1  Mechanical Data Sheet for HLP-VSL-00027B 
24590-PTF-MVD-HLP-P0009, Rev 1  Mechanical Data Sheet for HLP-VSL-00028 
24590-PTF-MVD-PJV-P0003, Rev 0 Mechanical Data Sheet for PJV-VSL-00002 
24590-PTF-MVD-PVP-P0001, Rev 0 Mechanical Data Sheet for PVP-VSL-00001 
24590-PTF-MVD-PWD-P0001, Rev 3  Mechanical Data Sheet for PWD-VSL-00033  
24590-PTF-MVD-PWD-P0002, Rev 3 Mechanical Data Sheet for PWD-VSL-00044 
24590-PTF-MVD-PWD-P0003, Rev 2  Mechanical Data Sheet for PWD-VSL-00043 
24590-PTF-MVD-PWD-P0010, Rev 1  Mechanical Data Sheet for PWD-VSL-00046  
24590-PTF-MVD-PWD-P0011,  Rev 3 Mechanical Data Sheet for PWD-VSL-00015  
24590-PTF-MVD-PWD-P0012,  Rev 3 Mechanical Data Sheet for PWD-VSL-00016  
24590-PTF-MVD-RDP-P0005, Rev 1 Mechanical Data Sheet for RDP-VSL-00002A 
24590-PTF-MVD-RDP-P0006, Rev 1 Mechanical Data Sheet for RDP-VSL-00002B 
24590-PTF-MVD-RDP-P0007, Rev 3 Mechanical Data Sheet for RDP-VSL-00002C 
24590-PTF-MVD-RDP-P0008, Rev 0 Mechanical Data Sheet for RDP-VSL-00004 
24590-PTF-MVD-RLD-P0005, Rev 3 Mechanical Data Sheet for RLD-VSL-00017A 
24590-PTF-MVD-RLD-P0006, Rev 3 Mechanical Data Sheet for RLD-VSL-00017B 
24590-PTF-MVD-TCP-P0002, Rev 2 Mechanical Data Sheet for TCP-VSL-00001 
24590-PTF-MVD-TLP-P0001, Rev 2 Mechanical Data Sheet for TLP-VSL-00009A 
24590-PTF-MVD-TLP-P0002, Rev 2 Mechanical Data Sheet for TLP-VSL-00009B 
24590-PTF-MVD-TLP-P0004, Rev 0  Mechanical Data Sheet for TLP-VSL-00002 
24590-PTF-MVD-TLP-P0005, Rev 2 Mechanical Data Sheet for TLP-SEP-00001 
24590-PTF-MVD-UFP-P0001, Rev 1  Mechanical Data Sheet for UFP-VSL-00001A 
24590-PTF-MVD-UFP-P0002, Rev 1 Mechanical Data Sheet for UFP-VSL-00001B 
24590-PTF-MVD-UFP-P0005, Rev 1 Mechanical Data Sheet for UFP-VSL-00062A 
24590-PTF-MVD-UFP-P0006, Rev 1 Mechanical Data Sheet for UFP-VSL-00062B  
24590-PTF-MVD-UFP-P0007, Rev 1 Mechanical Data Sheet for UFP-VSL-00062C 
24590-PTF-MVD-UFP-P0014, Rev 0  Mechanical Data Sheet for UFP-VSL-00002A 
24590-PTF-MVD-UFP-P0015, Rev 0  Mechanical Data Sheet for UFP-VSL-00002B 
24590-PTF-MV-FEP-P0001, Rev 0  Equipment Assembly Drawing for FEP-VSL-00017A  
24590-PTF-MV-FEP-P0002, Rev 0  Equipment Assembly Drawing for FEP-VSL-00017B  
24590-PTF-MV-HLP-P0003, Rev 0  Equipment Assembly Drawing for HLP-VSL-00022 
24590-PTF-MV-HLP-P0004, Rev 0  Equipment Assembly Drawing for HLP-VSL-00028 
24590-PTF-MV-HLP-P0005, Rev 0  Equipment Assembly Drawing for HLP-VSL-00027B 



Permit Number: WA7890008967 
Modification to Revision 8 

Expiration Date: September 27, 2004 
Page 1 of 3 

Drawing/Document Number Description 
24590-PTF-MV-HLP-P0006, Rev 0  Equipment Assembly Drawing for HLP-VSL-00027A 
24590-PTF-MV-PJV-P0001, Rev 0 Equipment Assembly Drawing for PJV-VSL-00002 
24590-PTF-MV-PVP-P0002, Rev 0 Equipment Assembly Drawing for PVP-VSL-00001 
24590-PTF-MV-PWD-P0010 Rev 1  Equipment Assembly Drawing for PWD-VSL-00044 
24590-PTF-MV-PWD-P0001001, Rev 1 Equipment Assembly Drawing for PWD-VSL-00033 (Sheet 1) 
24590-PTF-MV-PWD-P0001002, Rev 1 Equipment Assembly Drawing for PWD-VSL-00033 (Sheet 2) 
24590-PTF-MV-PWD-P0003001, Rev 1 Equipment Assembly Drawing for PWD-VSL-00043 (Sheet 1) 
24590-PTF-MV-PWD-P0003002, Rev 1 Equipment Assembly Drawing for PWD-VSL-00043 (Sheet 2) 
24590-PTF-MV-PWD-P0005, Rev 1 Equipment Assembly Drawing for PWD-VSL-00043 
24590-PTF-MV-PWD-P0006, Rev 1 Equipment Assembly Drawing for PWD-VSL-00016  
24590-PTF-MV-PWD-P0007, Rev 1 Equipment Assembly Drawing for PWD-VSL-00015  
24590-PTF-MV-RDP-P0001, Rev 0 Equipment Assembly Drawing for RDP-VSL-00002A 
24590-PTF-MV-RDP-P0002, Rev 0 Equipment Assembly Drawing for RDP-VSL-00002B 
24590-PTF-MV-RDP-P0003, Rev 0 Equipment Assembly Drawing  for RDP-VSL-00002C 
24590-PTF-MV-RLD-P0001, Rev 0 Equipment Assembly Drawing for RLD-VSL-00017A  
24590-PTF-MV-RLD-P0002, Rev 0 Equipment Assembly Drawing for RLD-VSL-00017B  
24590-PTF-MV-TCP-P0002, Rev 1 Equipment Assembly Drawing  for TCP-VSL-00001 
24590-PTF-MV-TLP-P0001, Rev 1 Equipment Assembly Drawing  for TLP-VSL-00009A 
24590-PTF-MV-TLP-P0002, Rev 1 Equipment Assembly Drawing  for TLP-VSL-00009B 
24590-PTF-MV-UFP-P0001, Rev 1  Equipment Assembly Drawing for UFP-VSL-00001A 
24590-PTF-MV-UFP-P0002, Rev 2 Equipment Assembly Drawing for UFP-VSL-00001B 
24590-PTF-MV-UFP-P0003, Rev 0  Equipment Assembly Drawing for UFP-VSL-00002A 
24590-PTF-MV-UFP-P0004, Rev 0  Equipment Assembly Drawing for UFP-VSL-00002B 
24590-PTF-MV-UFP-P0005, Rev 0  Equipment Assembly Drawing for UFP-VSL-00062A  
24590-PTF-MV-UFP-P0006, Rev 0  Equipment Assembly Drawing for UFP-VSL-00062B 
24590-PTF-MV-UFP-P0007, Rev 0  Equipment Assembly Drawing for UFP-VSL-00062C 
24590-PTF-MWD-CNP-P0001, Rev 0 Mechanical Data Sheet for CNP-DISTC-00001 
RESERVED RESERVED 
 











Plant Item No. 
MECHANICAL DATA SHEET 24590-PTF-ME-CNP-HX-OW02 

SHELL AND TUBE HEAT EXCHANGER 

Project No: 

Site: 

Process flow diagram: 

I Project: I RPP-WTP I Description: I Cesium Evaporator Primary Condenser I 
24590 P&ID: 24590-PTF-M6-CNP-P0010 I 

2459~PTF-M5-Y17T-P00~4 Manufacturer Name ~10377793 
Hanford Process Data Sht: ~ 4 5 9 ~ - ~ ~ ~ - ~ 5 D - ~ ~ ~ - ~ ~ ~ ~ ~  I\\ 1 \ ~ \ ~ ~ ~ \ I I  II 11111 Ill II Ill 

Fluid Name 
Fluid Quantities: Total Ibm/hr 

Condensable Vapor (In/Out) 
Liquid 
Noncondensable 

Temperature (In/Out) O F  

Quality Level I QL-1 I TEMA (ClassTType) I s  
Seismic Category I sc-I I Flow Type (Counter current, etc) I *  

Steam Cooling Water 
* 

* * * 
* * * 

* * * 
* * * 

I Designcode I ASME VIII. Div  1 I Heat Exchanger Duty Btulhr I * I 

Molecular Weight, Vapor 
Molecular Weight, Noncondensable 
Specific Heat Btull bm-"F 
Thermal Conductivity Btu/hr-ft-"F 

* * * * 
* * * * 

* * * 
* 

Tube side Velocity 
Pressure Drop (Actual) 

Fouling Resistance (Min) hr-ft2-"F/Btu 

* * 
* * 
* * 

* * I Specific Gravity I I I I I 
* * * I Viscosity cp I I I I I 

* I Latent Heat Btullbm @ "F I I I 
* I Inlet pressure psia I I I 

Contents of this document are Dangerous Waste Permit Affecting 

Please note that source, special nuclear and byproduct materials, as defined in the 
Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department of 
Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA 
authonty. DOE asserts, that pursuant to the AEA, it has sole and exclusive 
responsibility and authonty to regulate source, special nuclear, and byproduct 
materials at DOE-owned nuclear facilities. Information contained herein on 
radionuclides is provided for process description purposes only. 

1 EXPIRES. 11/9/ I 

This bound document contains a total of 2 sheets 



Shell Side 
Design Pressure (Max/Min) P W  

Corrosion Allowance inch 
Design Temperature (Max/Min) "F 

* I Erosion Allowance inch 1 I I 

50 * I Fu// vacuum* 100' 1 Full vacuum' 

250 * 40* 125* I 40 
0.04 0.04 

Shell OD / ID inch Overall Dimensions 

Tube 
Stationary Tube Sheet 
Shell Side Gaskets 

I Partition Seals I *  I BaffleslSupports I *  I 

SA 269 304*** Floating Head Cover ~ ~ 2 4 0  304"' 

SA 240 304*** Floating Tube Sheet NIA 
NIA Tube Side Gaskets 

Insulation I NIA 1 Forgings (Shell side) I SA 182 ~ 3 0 4 * * *  
Bolting I SA 182 ~ 3 0 4 * * *  I SA 194 Grade 8 I SA 193 Grade 68 I Forgings (Channel) 

COnStrUCtiOn Data (To be defermined by the supplier when not specified by the buyer) 

Notes 

* To be determined by Seller 
***Maximum carbon content of 0.030% for all welded components 

Sheet 2 of 2 Data Sheet No: 24590-PTF-MED-CNP-POOO3, Rev. 0 



Piant item No. 
MECHANICAL DATA SHEET 2459(FPTF-ME-CNP-HX-OOOO4 

SHELL AND TUBE HEAT EXCHANGER Data Sheet No. 

I REV I DATE: I REASON FOR RE VISION I PRIZPARER 

-0 
-7 
- - Project: Description: Cesium Evaporator Aft er-Condenser - - - Project No: 24590-PTF-M6-CNP-P0010 - 

Hanford Process Data Sht: 2459&PTF-M5D-CNP-OOOO 1 

CHECKER REVIEWER APPROVER 

_____ ~~ 

Thermal/H ydraulic Data 
Shell Side Tube Side 

Steam Cooling Water 
Ibm/hr * 

* * * 
* * * 
* * 

Temperature (InlOut) OF * 
* * * 

Molecular Weight, Vapor 
Molecular Weight, hloncondensable 
Specific Heat BtuAbrn-OF 
Thermal Conductivity Btulhr-ft-OF * 
Latent Heat Btullbm @ O F  * 
Inlet pressure psia ATM * 
Tube side Velocity * * 
Pressure Drop (Actual) * * 
Fouling Resistance '(Min) hr-ft*-OF/Btu * * 
Contents of this docunient are Dangerous Waste Permit Affecting. 

Please note that source, special nuclear and byproduct mz terials, as defined in the 
Atomic Energy Act of 1954 (AEA), are regulated at the 1J.S. Department of Energy 
(DOE) facilities exclusively by DOE acting pursuant to its AEA authority. DOE 
asserts, that pursuant to the AEA, it has sole and exclusive responsibility and 
authority to regulate source, special nuclear, and byproduct materials at DOE- 
owned nuclear facilities. Information contained herein on radionuclides is provided 
for process description purposes only. 

[ EXPIRES: ll/W 2 8 6 4  I 

This bound document contains a total of 2 sheets 



Plant Item No. 
MECHANICAL DATA SHEET 245!?@PTF-ME-CNP-HX-OOOO4 

Data Sheet No. SHELL AND TUBE HEAT EXCHANGER 
2459&PTF-MED-CNP-P0004 

Psig Design Pressure (klax/Min) 

Corrosion Allowance inch 
Erosion Allowance inch 
Shell OD / ID inch 

Total No. of Tubes 

Design Temperature (Max/Min) "F 

Shell Side Tube Side 
100. I Full vacuum* loo* I Full vacuum* 

378' I 40 * 125' I 40 * 
0.04 0.04 
N'IA NIA 

* Overall Dimensions * 
(H x W x L) 

* Tube OD inch * 
inch 

A 269 304*** 

Shell Side Gaskets 
Partition Seals 

Floating Head Cover 
Floating Tube Sheet NIA 
Tube Side Gaskets 
BaffledSupports * 

SA 240 304*** 

n:otes 

To be determined by Seller 
***Maximum carbon content of 0.030% fcw all welded components 

Insulation 

Sheet 2 of 2 

Forgings (Shell side) SA 182 ~ 3 0 4 * * *  

Data Sheet No: 24590-PTF-MED-CNP-POOW, Rev. 1 

1-T SA 194 Grade 8 I SA 193 Grade 8 8  Forgings (Channel) SA 182 ~ 3 0 4 * * *  

Cross Baffle Type 
Bypass Seal Arrangement 
Inlet Nozzle pV 
Tube Support Type 
Operating Weight Ibf 

% Baffle Cut (Dia.) Spacing(c/c) inch . * 
Longitudinal Seal Type * Expansion Joint Type 
Bundle Entrance pV2 * . Bundle Exit pV * 

, U-bend Support Type Weight of Bundle Ibf + 

* Full of Water Ibf Weightof Shell Ibf * 

t 



.. 

Project: 

Project No: 

Site: 

Process flow diagram: 

MECHANICAL DATA SHE 

RPP-WTP Description: Cesium Evaporator Concentrate Reboiler 

24590 P&ID: 2459O-PTF-M6-CNP-P0008 

Han ford Process Data Sht: 2 ~ 5 ~ p T F - M 5 D - C N p - o ~ 0 7  111 I llllll1 II I1 1111 Ill I1 I Ill 
24590-PTF-M5-V17T-P0014 Manufacturer Name R 10377794 

1 

Plant Item No. 
24590-PTF-MB-CNP-HX-00001 

Data Sheet No. 
24590-PTF-MED-CNP-P0005 

I m- 
ET 

SHELL AND TUBE HEAT EXCHANGER 

Seismic Category 
Design Code 

NB Registration 
Code Stamp 

sc-I Flow Type (Counter current, etc) 

ASME Vlll, Div 1 Heat Exchanger Duty Btulhr 

Yes AT (LMTDlCorrected LMTD) "F * I *  
Yes Heat Exchanger Area ftz * 

* * I Condensable Vapor (Inlout) I I I I I 

Fluid Name 
Fluid Quantities: Total lbmlhr 

* * * I Liquid I I I I I 

Shell Side Tube Side 

Steam Waste Feed Recirculation 

* * I Noncondensable I I I I I 
Temperature (InlOut) O F  

Viscosity CP 
Specific Gravity 

Molecular Weight, Vapor 

* * * 
* * * 
* * * 
* * * 
* * I Molecular Weight, Noncondensable I I I I I 

Thermal Conductivity Btulhr-ft-"F 
Latent Heat Btullbm @ "F 
Inlet pressure psia 

* * I SDecific Heat Btullbm-"F 1 I I I I 
* * * 

* * 
* * 

REV 

* * I Tube side Velocity ft/s I I I 

DATE REASON FOR REVISION PREPARER CHECKER REVIEWER APPROVER 

* I Pressure Drop (Actual) psi I I lo* I 

Please note that source, special nuclear and byproduct materials, as defined in the 
Atomic Energy Act of 1954 (AEA), are regulated at the U S. Department of Energy 
(DOE) facilities exclusively by DOE acting pursuant to its AEA authonty. DOE 
asserts, that pursuant to the AEA, it has sole and exclusive responsibility and 
authonty to regulate source, special nuclear, and byproduct matenals at DOE- 
owned nuclear facilities. Information contained herein on radionuclides is provided 
for process description purposes only. 

This bound document contains a total of 2 sheets 



MECHANICAL DATA SHEET 

SHELL AND TUBE HEAT EXCHANGER 

Mechanical Data 

Plant Item No. 
2459~PTF-ME-CNP-HX-MMl 

- 
Data Sheet No. 

24590-PTF-MED-CNP-PO005 

. - - - .. .. ... - .. . - . . . .. 

I Shell Side I Tube Side 
Design Pressure (MadMin) Psig I 50 I Fullvacuum* I 50 * I Full vacuum' 

Corrosion Allowance inch 
Erosion Allowance inch 
Shell OD/ID inch 

Total No. of Tubes 

I Desian TemDerature (MadMin) "F I 325 I 40 * I 250 I 40 * I 
0.04 0.04 

* * 
* Overall Dimensions 

(HxWxL)  inch 
Tube OD inch inch 

Shell 
ChanneVBonnet 
Tube 

Material Data 
SA 240 316*** Shell Cover SB575 (Hastelloy) UNS N06022** 
SB575 (Hastelloy) UNS N06022** Channel Cover NlA 
SB622 /Hastellowl UNS N06022** Floating Head Cover N/A 

Stationaly Tube Sheet 
Shell Side Gaskets 
Partition 

~ 6 5 7 5  (Hastelloy) UNS ~ 0 6 0 2 2 * *  Floating Tube Sheet N/A 
NIA Tube Side Gaskets NIA 
SB575 IHastellovJ UNS N06022** Baffles/Supports SA 240 316*** 

I Insulation I Heat Conservation I Forgings (Shell side) I SA 240 316*** I 

Cross Baffle Type 
Bypass Seal Arrangement * 
Inlet Nozzle pV 
Tube Support Type 
Operating Weight Ibf * 

* 
t 

% Baffle Cut (Dia.) Spacing (dc) inch * 
Longitudinal Seal Type " Expansion Joint Type * 
Bundle Entrance pV Bundle Exit pV 
U-bend Support Type * Weight of Bundle Ibf 
Full of Water Ibf * Weight of Shell Ibf 

Notes 

* To be determined by Seller 
* *  To be verified by Seller 
***Maximum carbon content of 0.030% for all welded components 
Notes: (1) AI1 welds are continuous to avoid crevices, weld surface finish is descaled as laid. 

(2) All welded construction on both tube and shell sides 
(3) Tubes welded to the tubesheets with full strength welds. 

Sheet 2 of 2 24590-PTF-MED-CNP-PO005 Rev. 0 



MECHANICAL DATA SHEET 

SHELL AND TUBE HEAT EXCHANGER 

Project: RPP-WTP 

Project No: 24590 

Site: Hanford 
Process flow diagram: 2459OPTF-MIV~7T-POO14 

Plant Item No. 
24590-PTF-ME-CNP-HX-00003 

Description: Cesium Evaporator Inter-Condenser I 
111 I lllllll II II 111111 1111 Ill P&ID: 24590-PTF-M6-CNP-P0010 

Process Data Sht: 24590-PTF-M5D-CNP-00001 R 10377792 
* I Manufacturer Name 

Data Sheet No. 1 2459O.PTF-MED-CNP-POO~O 

Seismic Category 
Design Code 
Code Stamp 
NB Registration 

_ .  . - -- - I 

sc-I Flow Type (Counter current, etc) * 
ASME VIM, Div 1 Heat Exchanger Duty Btulhr * 

Yes AT (LMTDKorrected LMTD) "F * * 
Yes Heat Exchanger Area i t 2  

General Data ISSUED w 
I Qualitv Level I QL-1 I TEMA (ClassKvpe) IS I * R P P m  

I Steam Fluid Name Cooling Water 

, Inlet pressure psia I * 
' Tube side Velocitv ft/s I * * 

Condensable Vapor (InlOut) 
Liquid 
Noncondensable 

Temperature (Inlout) "F 
Specific Gravity 
Viscosity CP 
Molecular Weight, Vapor 
Molecular Weight, Noncondensable 
Specific Heat Btull bm-"F 
Thermal Conductivity Btulhr-ft-"F 
Latent Heat Btu/lbm @ "F 

* * * 
* * * 
* * * 
* * * 

* * * 
* * * * 
* * * * 
* * 
* * 
* * * * 

* * 

Pressure Drop (Actual) psi I * 

Ths bound document contains a total of 2 sheets 

* 

Fouling Resistance (Min) hr-ft2-"F/Btu I * * 

REV DATE 

n n, 
(&lL .I! Issued for Permitting Use , R . W C e k k  - - 

- 
REASON FOR REVISION PREPARER CHECKER REVJEWER APPROVER 



MECHANICAL DATA SHEET 

SHELL AND TUBE HEAT EXCHANGER 

Plant Item No. 
2459(rPTF-ME-CNP-HX-oooO3 

Data Sheet No. 
24590-PTF-MED-CNP-PO010 

Design Pressure (MadMin) Psig 
Design Temperature (MadMin) OF 
Corrosion Allowance inch 
Erosion Allowance inch 
Shell OD I ID inch 

Total No. of Tubes 

Shell Side Tube Side 
700' I FUII vacuum* 700* I FUII vacuum* 
378* 40 * 725* 40 * 

0.04 0.04 
* * 

Overall Dimensions 
(H x W x L) 
Tube OD inch * 

inch 

Notes 

To be determined by Seller 
***Maximum carbon content of 0.030% for all welded components 

Shell 
ChannellBonnet 
Tube 
Stationary Tube Sheet 
Shell Side Gaskets 
Partition Seals 
Insulation 
Bolting 

Sheet 2 of 2 

SA 240 304*** Shell Cover SA 240 304*** 

SA 240 304 * * SA 240 304 
A 269 304**' Floating Head Cover SA 240 304*** 

SA 240 304*** Floating Tube Sheet NIA 
NIA Tube Side Gaskets * 
* BaffleslSupports t 

NIA Forgings (Shell side) SA 782 ~ 3 0 4 * * *  
SA 794 Grade 8 I SA 793 Grade 8 8  Forgings (Channel) SA 782 F304*** 

Channel Cover 

Data Sheet No: 24590-PTF-MED-CNP-POOIO, Rev. 0 

Cross Baffle Type % Baffle Cut (Dia.) 
Bypass Seal Arrangement Longitudinal Seal Type 
Inlet Nozzle pV * Bundle Entrance pV * 
Tube Support Type U-bend Support Type 
Operating Weight Ibf Full of Water Ibf 

Spacing (ck) inch * 

* Expansion Joint Type * 
Bundle Exit pV 
Weight of Bundle Ibf 

* Weight of Shell Ibf 



MECHANICAL DATA SHEET 

SHELL AND TUBE HEAT EXCHANGER 

GfY - - I Project: I RPP-WTP I Description: I Waste Feed Evaporator Primary Condenser 

= - 
Plant ltem No. =a 

=(u 
,m 
=b 

Data Sheet No. =(u 

24590-PTF-ME-FEP-COND-OOOOlA E 0 

- 
24590-PTF-MED-FEP-PO003 E 2  

Project No: 

Site: 
Process flow diagram: 

24590 P&ID: 24590-PTF-M6-FEP-P0003 

Hanford Process Data Sht: 24590-PTF-MEC-FEP-0000 7 

2 4 5 g & p ~ ~ - ~ s v q  7 ~ -  Manufacturer Name Framatome ANP /Northwest Copper Works, Inc. 
P0004002 

Thermal Conductivity Btulhr-ft-a F 
Latent Heat Btullbm @ OF 
Inlet pressure psia 
Tube side Velocity WS 

Pressure Drop (Actual) psi 

Note: Please note that source, special nuclear and byproduct materials, as defined 
in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department of 
Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority. 
DOE asserts, that pursuant to the AEA, it has sole and exclusive responsibility and 
authority to regulate source, special nuclear, and byproduct materials at DOE- 
owned nuclear facilities. Information contained herein on radionuclides is 
provided for process description purposes only. 

* * * 
* 

7.3** 59.7 

* * 
* 

]EXPIRES lU1Oloy i 

Fouling Resistance (Min) hr-f&"F/Btu I 0.0075** 0.0044 ** 



MECHANICAL DATA SHEET 

SHELL AND TUBE HEAT EXCHANGER 

Mechanical Data 

Plant Item No. 
24J90-PTF-ME-FEP-COND-OOOOlA 

Data Sheet No. 
2459O-PTF-MEPFEP-POOO3 Rev. 0 

Shell Side 

I Desian TemDerature (Max/Min) “F 1 250 I 49 I 250 I 49 I 

Tube Side 

Corrosion Allowance inch 
Erosion Allowance inch 
Shell OD / ID inch 

Total No. of Tubes 

0.04 NIA 
NIA NIA 
50** Overall Dimensions 5Ox5Ox276** 

(H x W x L) inch 
1020** Tube OD inch 1 ** 

Shell 
ChanneVBonnet 
Tube 
Stationary Tube Sheet 

SA 240 316L SS Shell Cover SA 240 316L SS 
SA 240 3161 SS Channel Cover SA 240 316L SS 
SA 269 3161 SS (0.06Sn thick) Floating Head Cover N/A 
3161 ss Floating Tube Sheet NIA 

Notes 

** To be verified by Seller 

Notes: (1) All welds are continuous to avoid crevices, weld surface finish is descaled as laid. 

To be determined by Seller 

(2) All welded construction on process side only. 
(3) Tube to tubesheet joint shall be strength welded. 

Shell Side Gaskets 
Partition Seals 
Insulation 

Sheet 2 of 2 Data Sheet No: 24590-PTF-MED-FEP-POOO3, Rev. 0 

NIA Tube Side Gaskets 316 SS spiral wound 
NIA BaffleslSupports SA 240 316L 
NIA Forgings (Shell side) SA 182 ~ 3 1 6 ~  

Cross Baffle Type 
Bypass Seal Arrangement 
Inlet Nozzle pV 
Tube Support Type 
ODeratina Weiaht Ibf 

% Baffle Cut (Dia.) Spacing (dc) inch * 
Longitudinal Seal Type * Expansion Joint Type 
Bundle Entrance pV2 Bundle Exit pV 
U-bend Support Type * Weight of Bundle Ibf * 

* Full of Water Ibf Weiahtof Shell Ibf ‘ 
t 



MECHANICAL DATA SHEET 

SHELL AND TUBE HEAT EXCHANGER 

Note: Please note that source, special nuclear and byproduct materials, as 
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. 
Department of Energy (DOE) facilities exclusively by DOE acting pursuant to 
its AEA authority. DOE asserts, that pursuant to the AEA, it has sole and 
exclusive responsibility and authority to regulate source, special nuclear, and 
byproduct materials at DOE-owned nuclear facilities. Information contained 
herein on radionuclides is provided for process description purposes only. 
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2459@PTF-MED-FEP-P0004 XI- 

24590-PTF-ME-FEP-COND-OOOOlB E 
- 

Data Sheet No. 

LEXPIRES IYIOI& J 

Project: RPP-WTP Description: 
Project No: 24590 P&ID: 
Site: Hanford Process Data Sht: 

Data Sheet No: 24590-PTF-MED-FEP-POOO4, Rev. 0 Sheet 1 of 2 

- 
Waste Feed Evaporator Primary Condenser 

24590-PTF-M6-FEP-P0005 

24590-PTF-MEC-FEP-0001 



MECHANICAL DATA SHEET 

SHELL AND TUBE HEAT EXCHANGER 

Design Pressure (Max/Min) Psig I 50 I Fullvacuum I 100 

Plant Item No. 
24590PTFME-FEP-COHPO00018 

Full vacuum 

Data Sheet No. I 2459O-PTF-MEbFEP-POOO4 

Erosion Allowance inch 
Shell OD / ID inch 

Total No. of Tubes 

NIA NIA 
50" Overall Dimensions 5Qx5Ox276** 

(H x W x L) 
4n2n** inch 4 **  Tube OD 

inch 

I Corrosion Allowance inch I 0.04 I NIA I 

ChanneVBonnet 
Tube 
Stationary Tube Sheet 
Shell Side Gaskets 

SA 240 316L SS Channel Cover SA 240 316L SS 
SA 269 316L SS (O.06Sn thick) Floating Head Cover NIA 
3 1 6 ~  ss Floating Tube Sheet NIA 
NIA Tube Side Gaskets 3f6 ss spiral wound 

Material Data 
I Shell 1 SA 240 316L SS 1 ShellCover I SA 240 316L SS 1 

Cross Baffle Type 
Bypass Seal Arrangement 
Inlet Nozzle pV * 
Tube Support Type 
Operating Weight Ibf 

* % Baffle Cut (Dia.) Spacing(c/c) inch * 
* Longitudinal Seal Type Expansion Joint Type * 

Bundle Entrance pV * Bundle Exit pV 
U-bend Support Type * Weight of Bundle Ibf 

* Full of Water Ibf * Weightof Shell Ibf 

* 

I Partition Seals I NlA 1 Baffles/Supports I SA246316L I 

Notes 

To be determined by Seller 
**  To be verified by Seller 

Notes: (1) All welds are continuous to avoid crevices, weld surface finish is descaled as laid. 
(2) All welded construction on process side only. 
(3) Tube to tubesheet joint shall be strength welded. 

Data Sheet No: 24590-PTF-MED-FEP-P0004, Rev. 0 Sheet 2 of 2 



MECHANICAL DATA SHEET 

SHELL AND TUBE HEAT EXCHANGER 

I Inlet pressure psia I * I 59.7 I 

= Plant Item No. - 
24590-PTF-ME-FEP-COND-OOOOZA a - G2 - 

=m 
24590-PTF-MED-FEP-PO005 -0 

Data Sheet No. 

Project: RPP-WTP Description: 
Project No: 24590 P&ID: 
Site: Hanford Process Data Sht: 

Process flow diagram: 2 4 5 g @ p ~ ~ - ~ 5 - ~ 1 7 ~ -  Manufacturer Name 
PO004002 

Note: Please note that source, special nuclear and byproduct materials, as 
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. 
Department of Energy (DOE) facilities exclusively by DOE acting pursuant to 
its AEA authority. DOE asserts, that pursuant to the AEA, it has sole and 
exclusive responsibility and authonty to regulate source, special nuclear, and 
byproduct materials at DOE-owned nuclear facilities. Information contained 
herein on radionuclides is provided for process description purposes only. 

= Waste Feed Evaporator Inter-Condenser 

2459O-PTF-IU6-FEP-PO003 

NIA 

Framatome ANP I Northwest Copper Works, Inc. 

tEXPIRES 12llOlotc 1 

Tube side Velocity WS 
Pressure Drop (Actual) psi 
Fouling Resistance (Min) hr-ft2-"F/Btu 

Data Sheet No: 24590-PTF-MED-FEP-POOO5, Rev. 0 Sheet 1 of 2 

* 
* * 

0.001 5 0.0044 



MECHANICAL DATA SHEET 

SHELL AND TUBE HEAT EXCHANGER 

Plant Item No. 
2 4 5 9 0 - P T F - M E - F E P - C O N D - ~ ~ ~  

Data Sheet No. 
2459O-PTF- MED-FEP-PO005 

Design Pressure (Max/Min) Psig I 50 I Fullvacuum I I00 Full vacuum 

Material Data 

Design Temperature (Max/Min) OF 
Corrosion Allowance inch 
Erosion Allowance inch 
Shell OD I ID inch 

250 49 250 49 
0.04 NIA 
NIA NIA 

* Overall Dimensions * 

I Stationary Tube Sheet I 3 1 6 ~  ss 1 Floating Tube Sheet 1 N ~ A  I 

Total No. of Tubes * 1 TubeOD inch I * 

COnStrUCtiOn Data (70 b e  determined bv the suaalier when not saecified bv the buverl 

Shell 
ChanneVBonnet 
Tube 

SA 240 316L SS Shell Cover SA 240 316L SS 
SA 240 316L SS Channel Cover SA 240 316L SS 
SA 269 316L SS Floating Head Cover NIA 

Notes 

Shell Side Gaskets 
Partition Seals 
Insulation 

* 
**  To be verified by Seller 

To be determined by Seller 

NIA Tube Side Gaskets 316 SS spiral wound 
NIA Baffles/Supports SA 240 316L 
NIA Forgings (Shell side) SA 182 F316L 

Notes: (I) All welds are continuous to avoid crevices, weld surface finish is descaled as laid. 
(2) All welded construction on process side only 
(3) Tube to tubesheet joint shall be strength welded. 

- ~~ 

Cross Baffle Type 
Bypass Seal Arrangement * 
Inlet Nozzle pV 
Tube Support Type 
Ooeratina Weiaht Ibf * 

* 
* 

Data Sheet No: 24590-PTF-MED-FEP-POOO5, Rev. 0 Sheet 2 of 2 

~~ ~ ~ Spacing (c/c)- inch ' ~~~ 

% Baffle Cut (Dia.) 
Longitudinal Seal Type * Expansion Joint Type * 
Bundle Entrance pV ' 
U-bend Support Type Weight of Bundle Ibf 
Full of Water Ihf * Weiaht of Shell Ibf * 

Bundle Exit pV 



--< 

Plant Item No. =0 - 
MECHANICAL DATA SHEET 2 2459O-PTF-ME-FEP-COND-OOOOZB 

=I-- 
=a =a 
- 

Data Sheet No. - SHELL AND TUBE HEAT EXCHANGER 
2459&PTFMED-FEP-P0006 

- - _I 

Site: 

Process flow diagram: 

Project: I RPP-WTP I Description: I Waste Feed Evaporator Inter-Condenser I 

Hanford Process Data Sht: NIA 

2 4 5 g & p r ~ - ~ 5 - ~ 1 7 ~ -  fdanufacturer Framatome ANP I Northwest Copper Works, Inc. 
P0004002 

I 24590-PTF-M6-FEP-P0005 I I Project No: I 24590 I P&ID: 

Fluid Name 
Fluid Quantities: Total Ibm/hr 

Condensable Vapor (InlOut) 

Shell Side Tube Side 

* * 
* * 

Steam Cooling Water 

ThermaVHvdraulic Data 

Temperature (Inlout) "F 
Specific Gravity 
Viscosity CP 
Molecular Weight, Vapor 
Molecular Weight, Noncondensable 
Specific Heat BtuAbm-"F 
Thermal Conductivitv Btulhr-ft-"F 

* 75 * 
* * * 
* * * 
* * 
* * * 

* * * 
* * 

* Liquid I I I I * 

Latent Heat Btullbm @ "F 
Inlet pressure p i a  
Tube side Velocity WS 

Pressure Drop (Actual) psi 
Fouling Resistance (Min) hr-f?-"F/Btu 

* * * Noncondensable I I I I 

* * 
* 

* 
59.7 

* * 
0.0015** 0.0044" I 

Note: Please note that source, special nuclear and byproduct materials, as 
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the US. 
Department of Energy (DOE) facilities exclusively by DOE acting pursuant to 
its AEA authority. DOE asserts, that pursuant to the AEA, it has sole and 
exclusive responsibility and authority to regulate source, special nuclear, and 
byproduct materials at DOE-owned nuclear facilities. Information contained 
herein on radionuclides is provided for process description purposes only. 

IEXPIRES o u i o ~ +  1 

Data Sheet No: 24590-PTF-MED-FEP-POOO6, Rev. 0 Sheet 1 of 2 



MECHANICAL DATA SHEET 

Data Sheet No. SHELL AND TUBE HEAT EXCHANGER 
24S~PTFMED-FEP-POOo6 

I Plant Item No. 
245gOPTF-ME-FEP-COND-000028 

Psig 
Design Temperature (MaxfMin) "F 
Design Pressure (MaxfMin) 

Corrosion Allowance inch 

Erosion Allowance inch I NIA I NIA 
Shell OD I ID inch 1 * I Overall Dimensions I I 

Shell Side Tube Side 
50 I Fullvacuum 700 I Full vacuum 
250 I 49 250 49 

0.04 NIA 

I ( H x W x L )  inch I 

Material Data 
I Shell I SA 240 376L SS I Shellcover I SA 240 3761 SS 1 

ChannellBonnet 
Tube 
Stationary Tube Sheet 
Shell Side Gaskets 

SA 240 376L SS Channel Cover SA 240 3761 SS 
SA 269 376L SS Floating Head Cover NIA 
3 7 6 ~  ss Floating Tube Sheet NIA 
NIA Tube Side Gaskets 376 ss spiral wound 

Partition Seals 
Insulation 
Bolting 

Construction Data (To be determined by the supplier when not specified by the buyer) 

NIA BameslSupports SA 240 3761 
NIA Forgings (Shell side) SA 782 ~ 3 7 6 ~  
SA793B8M Forgings (Channel) SA 782 ~ 3 7 6 ~  

Notes 

* To be determined by Seller 
** To be verlfied by Seller 

Notes: (7)  All welds are continuous to avoid crevices, weld surface finish is descaled as laid. 
(2) A11 welded constructlon on process side only 
(3) Tube to tubesheet joint shall be strength welded. 

Data Sheet No: 24590-PTF-MED-FEP-POOO6, Rev. 0 Sheet 2 of 2 



MECHANICAL DATA SHEET 

SHELL AND TUBE HEAT EXCHANGER 

e 
Plant Item No. =a 

=(v 
=Lo 

2459&PlF-MED-FEP-poOOI s- 

24!iSPTF-ME-FEP-COND-00003* - 

- 
=b -(v 

-0 
Data Sheet No. 

Project: I RfP-WTP Description: I Waste Feed Evaporator After-Condenser 

Site: 

Process flow diagram: 

Hanford Process Data Sht: NIA 

~&~~O-PTF-MS-VI  71- 
P0004002 

Manufacturer Name Framatome ANP I Northwest Copper Works, Inc. 

Fluid Name 
Fluid Quantities: Total lbmlhr 

Condensable Vapor (InlOut) 
Liquid 
Noncondensable 

Note: Please note that source, special nuclear and byproduct materials, as 
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. 
Department o f  Energy (DOE) facilities exclusively by DOE acting pursuant to 
its AEA authority. DOE asserts, that pursuant to the AEA, i t  has sole and 
exclusive responsibility and authority to regulate source, special nuclear, and 
byproduct materials at DOE-owned nuclear facilities. Information contained 
herein on radionuclides i s  provided for process description purposes only. 

Shell Side Tube Side 

* 
* * * 

Steam Cooling Water 

* * * 
* * * * 

I EXPIRES 12/1 O/aq  I 

Temperature (InlOut) "F 
Specific Gravity 
Viscosity CP 
Molecular Weight, Vapor 
Molecular Weight, Noncondensable 
SDecific Heat Btu/lbm-OF 

Data Sheet No: 24590-PTF-MED-FEP-POOO7, Rev. 0 Sheet 1 of 2 

* 75 * * 
* 

* * 
* * * 
* 
* * * 

Thermal Conductivity Btulhr-ft-OF 
Latent Heat Btu/lbm @ OF 
Inlet pressure psia 
Tube side Velocity ft/S 

* I * * 
* * 
* 
* * 

59.7 

Fouling Resistance (Min) hr-e-"F/Btu I 0.0015** 0.0044" 



c 

SHELL AND TUBE HEAT EXCHANGER 

MECHANICAL DATA SHEET 
Plant Item No. 

24590PT~ME-FEP-CONP00003A 

Data Sheet No. 
2459&P7F-MED-FEP-OOOO7 

Design Pressure (Max/Min) Psig 
Design Temperature (MaxlMin) "F 
Corrosion Allowance inch 

Mechanical Data 
I I Shell Side I Tube Side I 

50 I Fullvacuum 100 Full vacuum 
250 I 49 250 I 49 

n.nA NlA 

Erosion Allowance inch 
Shell OD I ID inch 

Total No. of Tubes 

NIA NIA 
* Overall Dimensions * 

(H x W x L) 
Tube OD inch 

inch 

Tube 
Stationary Tube Sheet 
Shell Side Gaskets 
Partition Seals 

I Insulation 1 NlA I Forgings (Shell side) I SA 182 ~ 3 1 6 ~  I 

SA 269 316L SS Floating Head Cover NIA 
3161 ss Floating Tube Sheet N/A 
NIA Tube Side Gaskets 316L ss spiral wound 
NIA BaffledSupports SA 240 316L 

Inlet Nozzle pV 
TubeSupportType 
Operating Weight Ibf 

** To be verified by Seller 
To be determined by Seller 

t Bundle Entrance pV Bundle Exit pV 
U-bend Support Type * Weight of Bundle Ibf * 
Full of Water Ibf * Weightof Shell Ibf ' 

* 

Notes: (1) All welds are continuous to avoid crevices, weld surtace finish Is descaled as laid. 
(2) Ail welded constructlon on process side only. 
(3) Tube to tubesheet joint shall be strength welded. 

2ata Sheet No: 24590-PTF-MED-FEP-POOO7, Rev. 0 Sheet 2 of 2 
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2459&PTF-M€-FEP-COND-W0038 E 0 MECHANICAL DATA SHEET 
- 

SHELL AND TUBE HEAT EXCHANGER Data Sheet No. = -rn 
24590-PTF-MED- FEP-PO008 

Project No: 

Site: 

Process flow diagram: 

- I Project: I RPP-WTP I Description: I Waste Feed Evaporator After-Condenser 

24590 P&ID: 24590-PTF-M6-FEP-P0005 
Hanford Process Data Sht: NIA 

2 4 5 g & p r ~ - ~ s v 1 7 ~ -  Manufacturer Name Framatome ANP I Northwest Copper Works, Inc. 
P0004002 

Fluid Name 

General Data 

Steam Cooling Water 

Noncondensable 
Temperature (In/Out) "F 
Specific Gravity 

* * * 
75 * 

* * 
* * 

* * * Condensable Vapor (Inlout) I I I I I 

Molecular Weight, Noncondensable 
Specific Heat Btull bm-o F 
Thermal Conductivity Btu/hr-ft-"F 
Latent Heat Btullbm @ "F 

* * * * Liquid I I I I I 

* * * 
* * * 
* * * 

* 

Fouling Resistance (Min) hr-ft*-"F/Btu I 0.001 5 * * 

* * * * Viscosity cp I I I I I 

0.0044** 

* * * Molecular Weight, Vapor I I I I I 

* Inlet pressure psia I I 59.7 I 
* * Tube side Velocity ft/s I I I 
* * Pressure Drop (Actual) psi I I I 

Note: Please note that source, special nuclear and byproduct materials, as 
defined in the Atomic Energy Act o f  1954 (AEA), are regulated at the U.S. 
Department o f  Energy (DOE) facilities exclusively by DOE acting pursuant to 
its AEA authority. DOE asserts, that pursuant to the AEA, i t  has sole and 
exclusive responsibility and authority to regulate source, special nuclear, and 
byproduct materials at DOE-owned nuclear facilities. Information contained 
herein on radionuclides i s  provided for process description purposes only. 

I EXPIRES I 211 0139 1 

Data Sheet No: 24590-PTF-MED-FEP-POOO8, Rev. 0 Sheet 1 of 2 



MECHANICAL DATA SHEET 

SHELL AND TUBE HEAT EXCHANGER 

Mechanical Data 

Plant Item No. 
24590-PTF-ME-FEP-COND-OOOO3B 

Data Sheet No. 
24590-PTF-MED-FEP-00008 

Psig Design Pressure (Max/Min) 
Design Temperature (Max/Min) "F 

I Corrosion Allowance inch 1 0.64 I NlA I 

Shell Side Tube Side 

250 49 250 49 
50 I  v vacuum 100 I Full vacuum 

Erosion Allowance inch 
Shell OD / ID inch 

Total No. of Tubes 

NIA NIA 
* Overall Dimensions 

(H x W x L) 
Tube OD inch * 

inch 

Shell 
ChanneVBonnet 
Tube 
Stationary Tube Sheet 
Shell Side Gaskets 
Partition Seals 
Insulation 
Bolting 

Notes 

SA 240 3161 SS Shell Cover SA 240 3161 SS 

SA 240 316L SS Channel Cover SA 240 3161 SS 
SA 269 3161 SS Floating Head Cover NIA 
3161 ss Floating Tube Sheet NIA 

NIA Tube Side Gaskets 3161 ss spiral wound 

NIA BaffleslSupports SA 240 3161 
NIA Forgings (Shell side) SA 182 F316L 
SAI93B8M Forgings (Channel) SA 182 ~ 3 1 6 1  

* 
**  To be verified by Seller 

To be determined by Seller 

Cross Baffle Type 
Bypass Seal Arrangement * Longitudinal Seal Type * 
Inlet Nozzle pV Bundle Entrance pV2 * 
Tube Support Type U-bend Support Type ' 
Operating Weight Ibf * Full of Water Ibf * 

% Baffle Cut (Dia.) 

* 

Notes: ( I )  All welds are continuous to avoid crevices, weld surface finish is descaled as laid. 
(2) All welded construction on process side only. 
(3) Tube to tubesheet joint shall be strength welded. 

Spacing(dc) inch * 
Expansion Joint Type * 
Bundle Exit pV 
Weight of Bundle Ibf 
Weight of Shell Ibf * 

Data Sheet No: 24590-PTF-MED-FEP-POOO8, Rev. 0 Sheet 2 of 2 



MECHANICAL DATA SHEET 

SHELL AND TUBE HEAT EXCHANGER 

Project: I RPP-WTP I Description: I Waste Feed Evaporator Reboiler 
Project N 0. I 24590 I P&ID: 1 24590-PTF-M6-FEP-P0002 1 

- 
Plant Item No. =a - 

-c 
G U  
=b 

Data Sheet No. -@ = C  
24590-PTF-MED-FEP-PO009 =I- 

24590-PTF-MB-FEP-RELR-OOOOlA 

Site: 

Process flow diagram: 

General Data 
I Quality Level I QL-1 1 TEMA (Classflype) I S  

Hanford Process Data Sht: 2459oPTF-MEGFEP-00001 

2 4 5 m p ~ ~ - # 5 - y 1  7 ~ -  Manufacturer Name 
P0004002 

Framatome ANP I Northwest Copper Works, Inc. 

Seismic Categoty 
Design Code 
Code Stamp 
NB Registration 

ThermaUHvdraulic Data 

SGll Flow Type (Counter current, etc) * I U J  w \ L l l z .  

ASME Vlll, Div 1 
*TT 
I Heat Exchanger Duty Btulhr is, 350,000 *kr#rr 

Yes Heat Exchanger Area ft2 2582'" 
Yes AT (LMTDlCorrected LMTD) "F * I *  

Fluid Name 
Fluid Quantities: Total lbmlhr 

Condensable Vapor (InlOut) 

Shell Side Tube Side 

1 7, 01 2 * * 
Steam Waste Feed Recirculation 

* 
* * 

Fluid Name 
Fluid Quantities: Total lbmlhr 

1 Steam Waste Feed Recirculation 
I q7-ni7** I * I 

Note: Please note that source, special nuclear and byproduct matenals, as 
defined in the Atomic Energy Act o f  1954 (AEA), are regulated at the U.S. 
Department of Energy (DOE) facilities exclusively by DOE acting pursuant to 
its AEA authority. DOE asserts, that pursuant to the AEA, i t  has sole and 
exclusive responsibility and authority to regulate source, special nuclear, and 
byproduct materials at DOE-owned nuclear facilities. Information contained 
herein on radionuclides i s  provided for process description purposes only 

Condensable Vapor (InlOut) 

EXPIRES 12/1oioq 

Data Sheet No: 24590-PTF-MED-FEP-POOO9, Rev. 0 Sheet 1 of 2 

I 

I 

Inlet pressure psia 

Pressure Drop (Actual) psi 
Fouling Resistance (Min) hr-f12-"FlBtu 

Tube side Velocity W S  
7.88** * 

* * 
* * 

0.001 5* * 0.007 ** 



MECHANICAL DATA SHEET 

SHELL AND TUBE HEAT EXCHANGER 

Plant Item No. 
24590-PTF-ME-FEP-RBU1-0000 1A 

Data Sheet No. 
24590-PTF-MED-FEP-POOO9 

I Desian Temperature (MaxIMin) "F I 311 I 49 I 311 I 49 I 

Shell Side Tube Side 

Corrosion Allowance inch 
Erosion Allowance inch 
Shell ODIID inch 

Total No. of Tubes 

Material Data 

NIA 0.04 
NIA NIA 
72** Overall Dimensions 72~72x180 * 

( H x W x L )  inch 
822' Tube OD inch 1.5 **  inch 

Shell 

Tube 
Stationary Tube Sheet 

ChanneVBonnet 
SA 240 304L SS Shell Cover SA 240 304L SS 

Alloy 6-30 (seamless) Floating Head Cover NIA 
A ~ ~ o v  G-30 Floating Tube Sheet NIA 

Alloy 6-30 Channel Cover Alloy 6-30 

I Bolting I NIA I Forgings (Channel) I Alloy 6-30 1 

Shell Side Gaskets 
Partition Seals 
Insulation 

NIA Tube Side Gaskets NIA 
NIA Baffles/Supports SA 240 304 
NIA Forgings (Shell side) SA 182 F304 fmax. carbon 0.030%) 

Notes 

* 
** To be verified by Seller 

Notes: (1) All welds are continuous to avoid crevices, weld surface finish is descaled as laid. 

To be determined by Seller 

(2) All welded construction on both tube and shell sides 
(3) Tubes welded to the tubesheets with full strength welds. 

Cross Baffle Type % Baffle Cut (Dia.) Spacing (dc) inch 
Bypass Seal Arrangement Longitudinal Seal Type Expansion Joint Type * 
Inlet Nozzle pV Bundle Entrance pV Bundle Exit pV 
TubeSupportType U-bend Support Type * Weight of Bundle Ibf * 
Operating Weight Ibf * Full of Water Ibf * Weight of Shell Ibf - 

* 

Data Sheet No: 24590-PTF-MED-FEP-P0009, Rev. 0 Sheet 2 of 2 



L I Project: I RPP-WTP I Description: I Waste Feed Evaporator Reboiler - 
~ ~ 

Site: 

Process flow diagram: 

I I Project No: I 24590 I P&ID: I 24590-PTF-M6-FEP-P0004 

Hanford ~ Process Data Sht: 24590-PTF-M€CFEP-00001 

2 4 5 g o - p ~ ~ - ~ 5 - ~ 1 7 ~ -  Manufacturer Name Framatome ANP / Northwest Copper Works, Inc. 
~ n n n ~ n n 7  

Fluid Name 
Fluid Quantities: Total lbmlhr 

Condensable Vapor (Inlout) 

I 

NB Registration I yes I AT (LMTDlCorrected LMTD) "F I * I *  

Shell Side Tube Side 

I 7,012 * * 
Steam Waste Feed Recirculation 

* * * 

Temperature (In/Out) "F 
Specific Gravity 
Viscosity CP 
Molecular Weight, Vapor 
Molecular Weight, Noncondensable 
Specific Heat Btull bm-"F 
Thermal Conductivity Btulhr-ft-"F 

* * Liquid I I I I * 

* * * 
* 1.50 

12 
* t * 

* * * * 
* * * 

* * 

* * 

* * Noncondensable I I I I * 

Latent Heat Btullbm @ "F 
Inlet pressure psia 

Pressure Drop (Actual) psi 
Fouling Resistance (Min) hr-ft*-°F/Btu 

Tube side Velocity ft/S 

* 
7.88** * 

* 
* * 

0.0015** 0.007 ** 

Note: Please note that source, special nuclear and byproduct materials, as 
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. 
Department o f  Energy (DOE) facilities exclusively by DOE acting pursuant to 
its AEA authority. DOE asserts, that pursuant to the AEA, i t  has sole and 
exclusive responsibility and authority to regulate source, special nuclear, and 
byproduct materials at DOE-owned nuclear facilities. Information contained 
herein on radionuclides is provided for process description purposes only. 

/EXPIRES 12/10/* I 

Data Sheet No: 24590-PTF-MED-FEP-POOIO, Rev. 0 Sheet 1 of 2 



Shell Side 

I Design TemDerature (MaxIMin) "F I 311 I 49 I 31 1 I 49 I 

Tube Side 

Corrosion Allowance inch 
Erosion Allowance inch 
Shell OD/ID inch 

Total No. of Tubes 

Material Data 

NIA 0.04 
NIA NIA 
?2** Overall Dimensions ?2X?2x180* 

( H x W  x L )  inch 
822 Tube OD inch 1.5 ** inch 

Shell 

Tube 
Stationary Tube Sheet 

ChannellBonnet 
SA 240 304L SS Shell Cover SA 240 304L SS 

Alloy 6-30 (seamless) Floating Head Cover NIA 
Ailov c 3 0  Floating Tube Sheet N ~ A  

Alloy 6-30 Channel Cover Alloy 6-30 

I Bolting I NIA I Forgings (Channel) I Alloy 6-30 I 

Shell Side Gaskets 
Partition Seals 
Insulation 

Construction Data (To be determined by the supplier when not specified by the buyer) 

NIA Tube Side Gaskets NIA 
NIA BaffleslSupports SA 240 304 
NIA Forgings (Shell side) SA I82 F304 Imax. carbon 0.030%) 

* To be determined by Seller 
** To be verified by Seller 

Notes: (I) All welds are continuous to avoid crevices, weld surface finish is descaled as laid. 
(2) All welded construction on both tube and shell sides 
(3) rubes welded to the tubesheets with full strengtb welds. 

Data Sheet No: 24590-PTF-MED-FEP-POOlO, Rev. 0 Sheet 2 of 2 



















Mechanical Data Sheet: 
PTF Vessel Vent Caustic Scrubber 

ed nuclear facilities. 

descnplbn purposes only. 
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Mechanical Data Sheet: 

N d s 2 : ~ .  

Nds 4 : h.l han acybon arkntmtbarcd O.-, d w l  cdtkd. 
N d . 5 ' ~ s h a t r u b r m l S m d f a t # 3 k N ~ ~ & .  
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Note 1: 

Note 2: 

See Wg, Data' in sheet 1 d5forthe boundng dmensiars ofthe sautbr. 

The maximum sump batch volume shall be determined based on 

The minimum allowance from maximum sump w t i n g  vdume to uverbv shall satisfy the larger dal i  three conditions t!elow: 

dmemiona: - Seiler to pmvide the baa volume and total time d r&watkn~ per batch based on runback. maximum expected condensate and caustic makeup. 

Note 3: 
- minimum T liquid depth 
- at least 2% of maximum operating liquid depvl 
- change in liquid lwei equivalent to 5 minutes d maximum liquid accumulation in the saubber sump 

Note 4: Nozzle requirements are as ffllw: 
- Unless noted omemrise. noalas shall extend 12 inches teycmd me d. 
- Nozzle sdedule shall be detemuned by the seller. taking into consideration all sq&ements stated in Buyer cbwment # 2459O-WTP3pSMMo-TPOO1, EngirrwfifIQ 

- AH nonlea with ameding @pes shall be endprepemd per Buyer 

- Seller shall confinn size and SchedUleEwall t h i i  for ail nanles.spedfied in note 7 below. 

S+mcHcation fcf pn;rrwn, Vessel oesyln and FaMcafion. 

respecbve connecting pipe size and sdeduie in note 7 
ment #24590-WTP-PW4%OT~l, WPEndPmp Deta8fcfFieldBCdt We-, to tie in with the 2 

Note 5: Ring Beam DetaiI 
Fmfw to Buyer document 2459o-WTP-MVM59T~001, for ring beam details. 

Ring beam web shall be 3!4' thick. 
z The nng beam web to flange weld shall be full penetration. 

A. I Ring team topand bottom flangas shaH be wide. A. 
A -  Ring beam design per Wver Rdection PK+I - Waste Tmabnent Plant, vess8l suppxb at El. 0' and below. 24590-PTF-DDCS13TMl. 

Note 6: 

Note 7: 

NDE requifmmls shall be in aazidawe with 24590-WTP3PSSS00-T0002. sacton 11.6 'Additional Examination for Cuality L& 1 and 2 Structural Site4 WekW. All A welds d Ring beamareaitical welds. 
SeUion 11.6 is mandatory B V B ~  if the web to flange weld NDE is n d  indkated on the drawvlg. 

L m t e  inlet n d e  (N0l)on the wmp vess8l and use as inspection manway. Inlet nozzle (NOI) w t  be 
higher limn the Overnow noale (N12). 

W e  data am as follows: 

. -  

N15 T OD 0.75 40s Resare Tranarimr Leg (See Detail E, Dwg 24SQO-WTPWA45QTa16001) 
N16 T OD 0.75 40s Ranare Tranarimr Leg (See D&il E, Dwg 24SQO-WTPW-M59T-OW16001) 
N17 T 00 0.75 40s Ranare T- Leg (See D&il E. Dwg 246eo-WTPW-M9Ta16001) 
N1E T00 0.7540s RanareTlansmit$rLeg(See~lE,Dwg24sBo-WTP-MvM58T-ooo16001) 
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Mechanical Data Sheet: 
PTF Vessel Vent Caustic Scrubber 

,Reference 1 
Referena 2 
.Reference 3 
Reference 4 
Referenut 5 

PLlDPlF Pretreatment Vessel Vent P m s s  Swtem Caustic Saubber l o  HEMES, 24500PTF-MbPVP-00017. Rev 2 
PTF Veswl Cydlc Datasheel I n m ,  24500PTF-MVG1MMoo3, Rev A 
Data S h M  Page 1 Seller Data. 3/02/05,24500QL-POA-MKAS00002-03-00001. Rev WE 
PTF Vessel Vent Caudlc Scrubber Beddel Job NO 24580-PTI rhop No CZWO-NQA 1 A9semMy L SWCUOIIS. 2400QL-POA-MKASWaM-02--00011, Rev 000 
COrmSlon EvaIuaUoII. 24500PTF-NIDPVP-OMMl. Rev 6 

Note 6: 

Note 7 

NDE requirements shall be in accordance with 2 4 5 9 0 - W T P - 3 P S S S O ,  section 11 6 "Additional Examination for Quality Levels 1 and 2 Structural Steel Welds". All A- welds of Ring beam are critical welds. 
Section 11.6 is mandatory even if the web to flange weld NDE is not indicated on the drawing. 

Locate inlet nozzle (NOl) on the sump vessel and use as inspection manway. Inlet mzzle (N01) must be 
higher then the ovefflow nozzle (N12). 

Nozzle data are as follows: 

NO1 IZC'NPS I 2410.375" IOffgas Inlet 
NO2 124"NPS I 2410.375" loffgasOutlet A 

NO3 12" NPS I 2 140s l~ecinu~ated Caustic Soiuticm for Mixina (dir, PIW) /2\ 
i '  

IDeleted I 1  I I 
NPS - Nominal Pipe Size (inch) 
OD - Outside Diameter (Inch) 
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Mechanical Data Sheet: 
PTF Vessel Vent Caustic Scrubber 

Notes 

* -  Seller to verify/provide data 

1 -Maximum dlffwential pressure across scrubber in clean condition shall not exceed 8 in-WG. Seller to provide data. 

2 - Standard conditions of flow are 77 deg F and 1 atmosphere as dry air (density = 0.074 I M 3 )  - humidity accounts for additional volume and mass flow 
3 -Deleted 

4- Dimension is measured from inside bottom of vessel sump to bottom of nozzle N12. A 
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Mechanical Data Sheet: 
PTF Vessel Vent Caustic Scrubber 

Component Fundion and Llfe Cyde DesdpUon so spuincathw m M l s - T p o o f  

NOMS 
1 Cycle muease. The Seller mud inueasa the numbers of opsratmnal cycler given above by 1wb to account for commissloninp duly unleu dherwk noted. 





































PLANT ITEM No. 

24590-PTF-ME-CNP-EVAP-00001 
I 

ME C H AN IC AL SYSTEMS DATA SHE ET: VESSEL 

- 
Inside Diameter inch * Wind Design Not Required 
LengthlHeight (TL-TL) inch Snow Design Not Required 

Vessel Vessel CoiVJacket Seismic Design 24590-w7-P-3PS-SS90-T0001 
2459O-WTP-3PS-MVOO-TPOOZ 

Ooeratinq Qc&g Qc&g 

Internal Pressure PSig -13.4* 50 * NIA Seismic Base Moment * ft'lb 

External Pressure Psi9 O* 15* N/A Postweld Heat Treat Not Required 
Temperature "F 122l140' 401250' N/A Corrosion Allowance Inch 1 0.04 

I Descnptlon' I Cesium Evaporator Separator Vessel CNP-EVAP-00001 

Charge Vessels (Tag Numbers) 
Pulsejet Mixers I Agitators (Tag Numbers) I None 

REV 

RFDs/Pumps (Tag Numbers) I None I 
Desian Data 

DATE REASON FOR REVISION PREPARER CHECKER I REVIEWER 1 APPROVER ] 

Quality Level 
Seismic Category 
ServicdContents 
Design Specific Gravity 

Total Volume 

Fabrication Specs 

1.37* NB Registration 

24590-WTP-3PEMV00-TPOOI 
ASME Vlll Div I 
Yes 
Yes 

Q@y Owratinq - Test I I 
I I I Actual* I I I 1 

Min. Design Metal Temp I "F I 40* I Hydrostatic Test Pressure * I psig I I 
Contents of this document are Dangerous Waste Permit Affecting. 

Please note that source, special nuclear and byproduct materials, as defined in the 
Atomic Energy Act of 1954 (AEA), are regulated at the US. Department of 
Energy (DOE) facilities exclusively by DOE, acting pursuant to its AEA authority. 
DOE asserts, that pursuant to the AEA, it has sole and exclusive responsibility and 
authonty to regulate source, special nuclear, and byproduct materials at DOE- 
owned nuclear facilities. Information contained herein on radionuclides is 
provided for process description purposes only. 

I EXPIRES: l l l B /  I 

This bound document contains a total of 2 sheets 

Sheet 1 of 2 DATA SHEET #: 24590-PTF-MVD-CNP-POOO6, Rev 0 



Comoonent 
Top Head 

Shell 

Bottom Head 

support 

JackeVCoilslHalf-Pipe Jacket 

Material Minimum Thickness I Size Containment 
SB575 (Hastel1oy)UNS N06022* * Auxiliary 
SB575 (Hastelloy) UNS N06022** Primary 
SB575 (Hastelloy) UNS N06022** Primary 
SA240 304 (Note 3)** NIA 
NlA NIA NlA 

* 

* 

Pipe I SB622 (Hastelloy) UNS NO6022 I See Note 4 

Remarks 
To be determined by Seller. 

** To be verified by seller 
Note 1: Weld surface finish shall be de-scaled as laid. 
Note 2: Design life is 40 years. 
Note 3: Maximum carbon content of 0.030% for all welded components 
Note 4: Nozzle necks below maximum liquid level are primary, others auxiliary. 

Forgings/ Bar stock (internal) 

Gaskets 

Sheet 2 of 2 DATA SHEET #: 24590-PTF-MVD-CNP-POOO6, Rev 0 

(Seamless) * * 
SB564 (Hastelloy) UNS N06022** * As Note 4 for Nozzle Necks 

Auxiliarv * 

Orientation 

Insulation Function 

Insulation Thickness (inch) 

Vertical Support Type * 

NIA Insulation Material NIA 
NIA Internal Finish * (Note 1) 

External Finish * 



MECHANICAL DATA SHEET: VESSEL 

R10486410 
PLANT ITEM No. 

24590-PTF-MV-CNP-VSL-00004 

Project: 

ProjectNo: 

Project Site: 

Note: Please note that source, special nuclear and byproduct 
materials, as defined in the Atomic Energy Act of 1954 (AEA), 
are regulated at the U.S. Department of Energy (DOE) facilities 
exclusively by DOE acting pursuant to its AEA authority. DOE 
asserts, that pursuant to the AEA, it has sole and exclusive 
responsibility and authority to regulate source, special nuclear, 
and byproduct materials at DOE-owned nuclear facilities. 
Information contained herein on radionuclides is provided for 
process description purposes only. 

RPP-WTP P&ID: 24590-PTF-M6-CNP-P0002124590-PTF-M6-CNP-P00~/24590- 

24590 PWSS Calculation Deleted /2\ 

Wanford Vessel Drawing 

PTF-M6-C~P-P0007 

24590-PTF-M V-CNP-PO002 ISSlJED BY 
Cs Evaaorator Recovered Nitric Acid Vessel PDC 

IEXPIRES f 2 l l O I O b  

Charge Vessels (Tag Numbers) 

Pulsejet Mixers I Agitators (Tag Numbers) 

RFDdPumps (lag Numbers) 

CNP-VSL-00 162 

4 (CNP-PJM-00019, CNP-PJM-00020, CNP-PJM90021, CNP-PJM-00022) 
CNP-RFD-00005 

Sheet 1 of 6 DATA SHEET #: 24590-PTF-MVD-CNP-POOO7, Rev. 2 

0 I 12/17/02 I Issued for Permitting Use I J . Jackson C. Slater N/A I M.Hoffmann 



MECHANICAL DATA SHEET: VESSEL 

PLANT ITEM No. 

24590-PTF-MY-CNP-VSL-00004 

Remarks 
To be determined by the vendor. 

Note 1: Max. Carbon Content 0.030%. 
Note 2: Deleted 
Note 3: Welds descaled as lald. 
Note 4: This vessel Is in a Black Cell. 
Note 5: All welds forming part of the Primary and Auxiilary Containment including nozzle attachment welds shaii be 

Note 6: Contents of this document are Dangerous Waste Permit affecting. 
Note 7: Max. design temperature kept equal to that of CNP-VSL-00003 
Note 8: 0 psig is the maximum internal vessel operating pressure. The internal vessel operating pressure will range fmm 

Note 9: DeletedA 
Note 10: All hydrodynamic and overblow loads are for BNI internal use only and am to be disregarded by the sel1er.A 

subjected to 100% volumetric examination 

-0.22 psi to 0 psig. 

Orientation 

Insulation Function 

Insulation Thickness (inch) 

Sheet 2 of 6 DATA SHEET #: 24590-PTF-MVD-CNP-POOO7, Rev. 2 

Vertical SUPPOfl Type Skirt 
NIA Insulation Material NIA 

NIA Internal Finish Note 3 

External Finish Note 3 



MECHANICAL DATA SHEET: VESSEL 

Equipment Cyclic Data Sheet 
I Component Plant Item I CNP-VSL-00004 1 

PLANT ITEM No. 
24SsO-PTF-MV-CNP-VSL-OSL00004 

I Component Description I Parent Vessel 

Load Type 
Design Pressure I Psig 

1 

Min Max Number of Cydes Comment 

FV 15 70 Nominal assumption for Testing 

Materials of Construction 

Design Life 

Component Function and 
Life Cycle Description 

Operating Pressure 

Operating 
Temperature 

I I 
The information below is provisional and envelopes operational duty for fatigue assessment It is not to be used as operational data. 

SA 240 304 with max. carbon of 0.030 % 

40 Years 

The purpose of the Cs Evaporator Recovered Nitric Acid Vessel is to receive eluant (0.5M nitric 
acid) from the Cs Evaporator Nitric Acid Rectifier and serve as a feed vessel to the Cs Ion 
Exchange Columns. Filling cycle is based on a 48 hour (every 33 hours for a 15 hour period) 
elution cycle over 40 years. 

psig -0.22 0 NIA The vessel will remain under constant pressure 

"F 115 140 NIA Uniform material temperature range, not between 
depending upon the plant HVAC 

two points. 
Contents Specific Gravity 

Contents Level inch 

1.00 1.1 NIA Normally 1.02 without cycling. 

40 235 7,300 Based on a 48 hr elution cycle over 40 years 

I Localized Features I 
Nozzles 

supports 

Notes 
Cycie increase: The Seller must increase the numbers of operational cycles given above by 70% to account for 
commissioning duty unless otherwise noted. 

Sheet 3 of 6 DATA SHEET #: 24590-PTF-MVD-CNP-POOO7, Rev. 2 



Y I I 

Condition 

Hydrodynamic Loading A 
In normal operation, pulse jet mixers discharge liquid into the parent vessel imposing a cyclical hydrodynamic load on all internal 
components. Occasionally, an upset condition designated ‘overblow’ causes air to be discharged from any single pulse jet mixer. All 
internal components shall be designed for the combination of the normal operational hydrodynamic loads and overblow loads, and this load 
combination is also to be assumed to act concurrently with seismic loads. 

Hydrodynamic Pressure Range, psi 
I 

Number of Cycles 
Between PJM Center and Vessel Wall Between Vessel Center and PJM Center 

Hydrodynamic loads acting on a surface vary with the location of the surface within the vessel. The following table indicates the normal 
hydrodynamic pressure ranges and the number of design cycles. The hydrodynamic forces cycle between the indicated pressure ranges 
applied across the projected area of the component Positive hydrodynamic forces act in the radial, outward direction and the vertical, 
upward direction. Apply the radial load simultaneously in the radial direction and normal to the radial direction in the horizontal plane. 

Overblow loads vary as a function of the horizontal distance from the center of the overblowing pulse jet mixer nozzle and the elevation ’H’ 
above the overblowing pulse jet mixer nozzle up to the overtlow level as plotted: 

Overblow Loads 

1.80 
1.60 

.- 1.40 

1.00 
0.80 
0.60 
0.40 
0.20 
0.00 

2 1.20 - 

0 1 2 3 4 5 6 7 1  8 9 10 
7.3 

Horizontal Distance from Center of PJM Nozzle (ft) I 
I ’  

The overblow pressure shall only be applied to the projected area of the overblowing pulse jet mixer in the veHcal, upward direction and to 
all surroundi 
io0 cycles. 

Notes 
Cycle iqcrease: Increase the numbers of operational cycles given above by 100? to account for commissioning duty unless otherwise 

components in the horizontal plane, radiating from the overblowing pulse jet mixer. Any single pulse jet mixer may overblow 

I 1 I n o t e d A  I 

Sheet 4 of 6 DATA SHEET #: 24590-PTF-MVD-CNP-POOO7, Rev. 2 



MECHANICAL DATA SHEET: VESSEL 

PLANT ITEM No. 

2459&PTGMV-CNP-VSLOSL00004 

~ 

The information below is provisional and envelopes operational duty for fatigue assessment. It is not to be used as operational data. 
Materials of Construction I SA 240 304 with max. carbon of 0.030 % I 

Component Plant Item 
Number: 
Component Description 

CNP-VSL-00162 and CNP-RFD-00005 

Charge Vessel Type ‘C’(Samp1ing) 6 RFD Model 125M 

Design Life 

Component Function and 
Life Cycle Description 

40 Years 

The charge vessel is cyclically loaded using vacuum to fully fill the charge vessel with process liquid and 
compressed air to fully empty the charge vessel. The charge vessel is contained within a parent vessel with 
varying liquid level. It shall be designed to cycle between the maximum design pressure and the minimum 
design pressure plus the external static head imposed by the parent vessel. The charge vessel supports shall 
be designed to cycle between fully buoyant (charge vessel empty and parent vessel full) and fully loaded 
(charge vessel full and parent vessel empty). 

Notes 
Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for commissioning duty 
unless otherwise noted. 
’*Based on 40 year life expectancy. Sampling takes place 12 timeslyear (Analytical Laboratory Design Requirements: WTP Sampling 
and Analysis Plan 24590-WP-PL-PR-Ol-004 Rev. 2, pg. C6). To obtain an accurate sample, we assume that each sampling averages 5 
attempts. 

I 

Load Type Min Max 

Design Pressure Psig N 80 

Operating Pressure psig N 72.5 

Operating ‘F I I5  140 
Temperature 
Contents Specific Gravity 1.00 I. I 

Contents Level inch Empty Flooded 

Sheet 5 of 6 DATA SHEET #: 24590-PTF-MVD-CNP-POOO7, Rev. 2 

Number of Cycles Comment 

I O  Nominal assumption for Testing 

2,400” 

MA 

WA Normally 1.02 without cycling. 

2,400* 

Uniform Temperature range, not between two points 

Localized Features 
Nozzles 

supports Buoyant/ Loaded 2,400- 



Equipment Cyclic Data Sheet 
I Component Plant Item I CNP-PJM-00019, CNP-PJM-00020, CNP-PJM-00021, CNP-PJM-00022 i 

Nozzles 

supports 

Number: 
Component Description 

Buoyant/ Loaded 7.5x ld 

Pulse Jet Mixers (PJM Type A) I 
I I I 

The information below is provisional and envelopes operational duty for fatigue assessment It is not to be used as operational data. 
Materials of Construction I SA240 304 with 0.030 max. carbon 1 

~ 1 I Design Life I 40 Years 

Life Cycle Description 

I 
These pulse jet mixers (PJMs) are cyclically loaded using vacuum to fully fill the PJM with process liquid and 
compressed air to fully empty the PJM. The PJMs are contained within a parent vessel with varying liquid 
level. They shall be designed to cycle between the maximum design pressure and the minimum design 
pressure plus the external static head imposed by the parent vessel. The PJM supports shall be designed to 
cycle between fully buoyant (PJM empty and parent vessel full) and fully loaded (PJM full and parent vessel 
empty) states. Thrust load 
50% of the number of PJM 

Localized Features I 

Notes 
Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for commissioning duty 
unless otherwise noted. 

Sheet 6 of 6 DATA SHEET #: 24590-PTF-MVD-CNP-POOO7, Rev. 2 







= - PLANT ITEM No. 
24590-PTF-MV-CXP-VSL-00001 

MECHANICAL DATA SHEET: VESSEL 

Quality Level 

Seismic Category 

ServicelContents 

Design Specific Gravity 

Total Volume I gal 

Operating Volume I gal 

-.- 

See Vessel Drawing Fabrication Specs 24590-WP-3 PS-MVOO-TPOOI 

S C I  Design Code ASME Vlll Div I 
Radioactive Liquid Code Stamp Yes 
1.26 NB Registration yes 

103,350 Estimated 166,100 
92,850 Weights (Ibs) ODeratinq Test 

I, 164,200 1,028,300 
Actual * 169,000 1,000,000 

Inside Diameter inch 

Internal Pressure I psig 

External Pressure I Psig 

Vessel 
Owratinq 

Atm 
0.07 
113 Temperature I "F 

Min. Design Metal Temp. I "F 

Vessel CoillJacket Seismic Design 24590-mP-3PS-Ss90-TOOOl 
Desian Desian 24590-WP-3PS-MV00-TPOO2 

ft'lb 15 NIA Seismic Base Moment * 
I O  N/A Postweld Heat Treat Not Required 
138 N/A Corrosion Allowance Inch I 0.04 

276 I Wind Design I Not Reauired i 

40 

342 I SnowDesign I Not Reauired I 

Psig I Hvdrostatic Test Pressure * 
Please note that source, special nuclear and byproduct materials, as defined in the Atomic Energy Act of 1954 (AEA), are regulated at 
the U.S. Department of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority. DOE asserts that pursuant 
to the AEA, it has sole and exclusive responsibility and authority to regulate source, special nuclear, and byproduct materials at DOE- 
owned nuclear facilities. Information contained herein on radionuclides is provided for process description purposes only. 

- -  

EXPIRES lY1 W&f- I 
This bound document contains a total of 2 sheets 

I I I I I I 1 

Issued for Permitting Use 

REV DATE REASON FOR REVISION I CHECKER I REVIEWER- I APPWER I 
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PLANT ITEM No. 
24590-PTF-M V-CXP-VSL-00001 

MECHANICAL DATA SHEET: VESSEL 

Comoonent Material 

Top Head SA 240 316 with max. Carbon of 0.030% 

Minimum Containment 
Thickness I Size 

See Drawing Auxiliary (Note 1) 
Shell 

Bottom Head 

support 

JacketlCoilslHalf-Pipe Jacket 

SA 240 316 with max. Carbon of 0.030% See Drawing Primary (Note 1) 
SA 240 316 with max. Carbon of 0.030% See Drawing Primary (Note I )  
SA 240 304 with max. Carbon of 0.030% See Drawing NIA 
N/A NIA NIA 

lnternals 

Pipe 

Forgings/ Bar stock 

Sheet 2 of 2 DATA SHEET #: 24590-PTF-MVD-CXP-POOO7, Rev. 0 

SA240 316 with max. Carbon of 0.030% 
SA312 TP316 Smls with max. Carbon of 0.030% 
SA182 F316 with max. Carbon of 0.030% 

See Drawing 
See Drawing 
See Drawina 

Thermowell Primary (Note I )  
Note-I 
As Note-1 k r  Nozzle Necks 

Orientation 

Insulation Function 

Insulation Thickness (inch) 

Vertical support Type Skirt 
NIA Insulation Material NiA 
NIA Weld Surface Finish De-scaled as laid 



= - 

MECHANICAL DATA SHEET: VESSEL 

Note: Please note that source, special nuclear and byproduct materials, 
as defined in the Atomic Energy Act of 1954 (AEA), are regulated at 
the U.S. Department of Energy (DOE) facilities exclusively by DOE 
acting pursuant to its AEA authority. DOE asserts, that pursuant to the 
AEA, it has sole and exclusive responsibility and authority to regulate 
source, special nuclear, and byproduct materials at DOE-owned nuclear 
facilities. Information contained herein on radionuclides is provided for 
process description purposes only. 03 

- - -  
I EXPIRES iai W O ~  I 

This Bound Document Contains a total of 5 pages. 
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MECHANICAL DATA SHEET: VESSEL 

PLANT ITEM No. 

24590-PTF-MV-CXP-VSL-00004 

ComDonent Material Minimum Thickness l Size 
Top Head SA 240 304 Notel See Drawing 
Shell SA 240 304 Notel See Drawing 
Bottom Head SA 240 304 Notel See Drawing 
support SA 240 304 Notel See Drawina 

Containment 
Auxiliary (See Note 7) 
Primary (See Note 7) 
Primary (See Note 7) 
NIA 

JackeUCoilslHalf-Pipe Jacket 

lnternals 

Pipe 

I I I Note3 I External Finish I 
Remarks 

* To be determined by the vendor. 
Note 1. Max. Carbon Content 0.030% 
Note 2: Deleted 
Note 3. Welds descaled as laid. 
Note 4. Vessel volumes are approximate and do not account for manufacturing tolerances, and displacement of internals. 
Note 5: Deleted 
Note 6: This Vessel is in a Black Cell 
Note 7: All Welds Forming Part of the Primary and Auxiliary Containment, including Nozzle Attachment Welds, Shall be 
Subjected to 100% Volumetric Examination 
Note 8: Contents of this document are Dangerous Waste Permit affecting. 

I 

NIA NIA NIA 
SA 240 304 Notel See Drawing 
SA 312 TP304 Seamless Note 1 See Drawina Primarv (See Note 7)  

Sheet 2 of 5 DATA SHEET #: 24590-PTF-MVD-CXP-POOl5, Rev 0 

Forgings/ Bar stock 

Gaskets 

Bolting 

SA 182 F304 Note 1 See Drawing NIA 
NIA NIA NIA 
NIA NIA NIA 

Orientation 

Insulation Function 

Insulation Thickness (inch) 

Vertical support Type Skirt 
Not Applicable Insulation Material Not Applicable 

lntemal Finish Not Atmlicable Note 3 



MECHANICAL DATA SHEET: VESSEL 

PLANT ITEM No. 

24590-PTF-MV-CXP-VSL-00004 

Number: 
Component Description Parent Vessel 

Materials of Construction 

Design Life 

I I I Nozzles 

SA 240 304 with 0.030% max carbon 

40 Years 

supports 

Component Function and 
Life Cycle Description 

Notes 
Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account k r  
commissioning duty unless otherwise noted. 

The purpose of the Cesium Ion Exchange caustic rinse collection vessel is to serve as a feed 
and receipt vessel for the cesium ion exchange columns as well as a dilution vessel for Caustic 
Soda. 

I I 

Load Type Min Max 

Design Pressure I Psig N 15 

Sheet 3 of 5 DATA SHEET #: 24590-PTF-MVD-CXP-POO15, Rev 0 

Number of Cydes Comment 

I O  Nominal Assumption k r  testing 

Operating Pressure 

Operating 
Temperature 

psig -0.22 0 NIA This vessel will remain under constant pressure 

“F 59 113 NIA Temperature will not cycle appreciably with vessel 
depending upon the plant HVAC system. 

cycling. 
Contents Specific Gravity 

Contents Level inch 

Localized Features 

1.00 1.22 NIA Normally 1.01 without cycling. 

34 184 1.46~10‘ 



PLANT ITEM No. 
24590-PTF-MV-CXP-VSL-00004 MECHANICAL DATA SHEET: VESSEL 

Number: 
Component Description 

I Component Plant Item I CXP-VSL-00006. - 00007. -0008.00009 I 
Charge Vessels (Type G. Typical) 

Design Life 

Component Function and 
Life Cycle Description 

I Materials of Construction I SA 240 304 with max. carbon of 0.030 % 

40 Years 

The charge vessel is cyclically loaded using vacuum to fully fill the charge vessel with process 
liquid and compressed air to fully empty the charge vessel. The charge vessel is contained 
within a parent vessel with varying liquid level. It shall be designed to cycle between the 
maximum design pressure and the minimum design pressure plus the external static head 
imposed by the parent vessel. The charge vessel supports shall be designed to cycle between 
fully buoyant (charge vessel empty and parent vessel full) and fully loaded (charge vessel full 
and parent vessel empty). 

Load Type 
Design Pressure I Psig 

Min Max Number of Cycles Comment 

FV 80 10 Nominal assumption for Testing 

Operating Pressure 

Operating 
Temperature 

psig FV 75 1 . 4 5 ~  107 Based on 40 years life expectancy 

"F 59 113 NIA Uniform Material Temperature Range, not between 
two Doints. 

Contents Specific Gravity 

Contents Level I inch 

Notes 
Cycle Increase: The Seller must increase the numbers of operational cycles given above by 10% to account for 
commksioning duty unless otherwise noted. 

1.00 1.20 NIA Normally 1.01 without cycling. 

Empty Flooded 1 . 4 6 ~  104 
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Localized Features 
Nozzles I 
supports Buoyant I Loaded I 1 . 4 6 ~  10'' 



I PLANT ITEM No. 

- 
omponent Plant Item CXP-PJM-0000 1 
Number: 
Component Description Pulse Jet Mixer (PJM n p e  E) 

Design Life 40 Years 

Component Function and 
Life Cycle Description 

a parent vessel with varying liquid level. They shall be designed to cycle between the 
maximum design pressure and the minimum design pressure plus the external static head 
imposed by the parent vessel. The pulse Jet mixer supports shall be designed to cycle between 
fully buoyant (pulse jet mixer empty and parent vessel full) and fully loaded (pulse jet mixer full 
and parent vessel empty) in addition to thrust. 

These pulse jet mixers are cyclically loaded using vacuum to fully fill the vessel with process 
liquid and compressed air to fully empty the vessel. The pulse jet mixers are contained within 

I Min I Max NumberofCycles Comment Load Type I I 
Operating Pressure 

Operating 

Design Pressure I psig I FV I 80 I 10 I Nominal assumption for testing 

psig FV 75 7.42 x 10' Based on 40 year life expectancy 

"F 59 113 NIA Uniform Material TemDerature range. not between 
Temperature 

- -  
two points 

Contents Specific Gravity 

supports I Buoyant1 loaded I 7.42 x lo7 

1.00 1.20 NIA Normally 1.01 without cycling. 

Notes 
Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for 
commissioning duty unless otherwise noted. 

I 

Contents Level 
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inch Empty Flooded 7 . 4 2 ~  lo7 



Seismic Category 

ServicelContents 

Design Specific Gravity 

Total Volume 1 gal 

Maximum Operating Volume I gal 

S G I  Design Code ASME Vlll Div I 
NaOHl H,OlHNO, Code Stamp Yes 
1.22 NB Registration yes 

1141 Estimated 2352 9578 9224 

882.7 Weights (lbs) Ooerating Test 

Actual * 

~ ~ 

Note: Please note that source. s~ecial  nuclear and bwroduct materials. 

Inside Diameter inch 

LengthlHeight (TL-TL) inch 

Internal Pressure Psig 

External Pressure Psig 

Temperature "F 

Min. Design Metal Temp. "F 

I .  , a  

as defined in the Atomic Energy Act of 1954 (AEA), are regulated at 
the US. Department of Energy (DOE) facilities exclusively by DOE 
acting pursuant to its AEA authority. DOE asserts, that pursuant to the 
AEA, it has sole and exclusive responsibility and authority to regulate 
source, special nuclear, and byproduct materials at DOE-owned nuclear 
facilities. Information contained herein on radionuclides is provided for 
process description purposes only. 

60 Wind Design Not Required 
78 Snow Design Not Required 

Vessel Vessel CoillJacket Seismic Design 24590-WTP-3PS-MV00-TPOO2 
2459O-WTP-3Ps-SS90-Tol 

Ooerating @&I @&I 

0 15 Seismic Base Moment * n*lb 

0.22 FV Postweld Heat Treat Not Required 
77 138 Corrosion Allowance h c h  I 0.04 

40 Hydrostatic Test Pressure * Psig I 

IEXPIRES iaiwoct i 
Ths Bound Document Contains a total of 3 pages. 
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MECHANICAL DATA SHEET: VESSEL 

PLANT ITEM No. 

24590-PTF-MV-CXP-VSL-00005 

ComDonent 
Top Head 

Shell 

I lnternals I SA240304 Notel I See Drawina I NIA I 

Containment 
SA 240 304 Notel See Drawing Auxiliary (See Note 5) 
SA 240 304 Notel See Drawina Primary (See Note 5)  

Material Minimum Thickness I Size 

Bottom Head 

support 

Jacket/Coils/Half-Pipe Jacket 

SA 240 304 Notel See Drawing Primary (See Note 5) 
SA 240 304 Notel See Drawing NIA 
NIA NIA NIA 
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PipelNoules 

Forgings/ Bar stock 

Gaskets 

SA 312 TP304 Seamless Note 1 
SA 182F304 Note 1 See Drawing NIA 
NIA NIA NIA 

See Drawing Primary (See Note 5) 

Orientation 

Insulation Function 

Insulation Thickness (inch) 

Vertical Support Type Skirt 
Not Applicable Insulation Material Not Applicable 
Not Applicable Internal Finish Note 3 

External Finish Note 3 



PLANT ITEM No. 

24590-PTF-M V-CXP-VSL-00005 MECHANICAL DATA SHEET: VESSEL 

Component Description 

I Component Plant Item I cxP-vsL-00005 I 
Parent Vessel I 

Materials of Construction 

Design Life 

SA 240 304 with 0.030% max carbon 

40 Years 

Component Functionand ~ 

Life Cycle Description 
The purpose of the Cesium Reagent Tank is to separate a gas stream from process liquid. This 
vessel is also a feed vessel for Cs. Ion Exchange Columns. 

Load Type 
Design Pressure Psig 

Operating Pressure psig 

Localized Features I 

Min Max Number of Cycles Comment 

FV 15 10 Nominal Assumption for testing 

4.22 0 NIA This vessel will remain under constant pressure 

Nozzles 

supports 

Operating 
Temperature 

Notes 
Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for 
commissioning duty unless otherwise noted. 

depending upon the vessel plant HVAC system. 

cycling. 
"F 59 113 NIA Temperature will not cycle appreciably with vessel 

Sheet 3 of 3 DATA SHEET #: 24590-PTF-MVD-CXP-POOl6, Rev. 0 

Contents Specific Gravity 1.00 1.22 NIA Normally 1.01 without cycling. 

Contents Level inch 0 102 I 1.46~110" 33 hour cycle time 

































1 Project: I RPP-WTP I 2459O-PTFrM6-FEP-POl I 

Pulsejet Mixers / Agitators Tag Numbers 

RFDdPumDs Taa Numbers I I FEP-PJM-00001 Thru -00007 and FEP-PJM-00017 

Inside Diameter 

Note: Please note that source, special nuclear and byproduct 
materials, as defined in the Atomic Energy Act of 1954 (AEA), 
are regulated at the U.S. Department of Energy (DOE) facilities 
exclusively by DOE acting pursuant to its AEA authority. DOE 
asserts, that pursuant to the AEA, it has sole and exclusive 
responsibility and authority to regulate source, special nuclear, 
and byproduct materials at DOE-owned nuclear facilities. 
Information contained herein on radionuclides is provided for 
process description purposes only. 

05 

EXPIRES 1Y10106 1 
This Bound Document Contains a total of 4 sheets. 

0 Issued for Permitting Use I J. Jackson C. Slater NIA I M.Hoffmann 
REV I DATE I REASON FOR REVISION I PREPARER I CHECKER I REVIEWER I APPROVER 
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MECHANICAL SYSTEMS DATA SHEET: VESSEL PLANT ITEM No. 
24590-PTF-MV-FEP-VSLSL-00017A 

Cornwnent 
Top Head 

Shell 

Bottom Head 

support 

Material Minimum Thickness / Size Containment 
Primary (See Note 6) 
Primary (See Note 6) 
Primary (See Note 6) 

SA 240 316 Note 1 
SA 240 316 Note 1 
SA 240 316 Note 1 
SA 240 304 Note 1 See Drawina NIA 

See Drawing 
See Dra wlng 
See Drawing 

~ ~ 

Miscellaneous Data 
1 Orientation I Vertical I SupportType I Skirt 1 

JackeVCoilslHalf-Pipe Jacket 

lnternals 

Pipe Nozzles 

NIA NIA NIA 
SA 240 316 Note 1 See Drawing Thennowell Primary 
SA 312 TP316 Seamless Note 1 See Drawina Primarv (See Note 6 )  

Remarks 
To be determined by the vendor. 

Note 1: Maximum carbon content 0.030 % 
Note 2: Deieted 
Note 3: Welds descaled as laid. 
Note k Vessel volumes are approximate and do not account for the manufacturing tolerances, nozzles, and displacement of internals. 
Note 5: This vessel Is in Black Cell. 
Note 6: All welds fonning part of the primary and auxiliary containment including nozzle attachment welds shall be subjected to 100% 

volumetric examination. 
Note 7: Contents f this document are Dangerous Waste Permit affecting. 
Note 8: Dele tedA 
Note 9: BNi shail ensure that an additional O.OWA is availabie for erosion in the bottom head and sha report the minimum thickness 

required for all specified loading conditions, exclusive of erosion and corrosion allowances. i 
Note 10: BNI shal ensure that an additional 0.060" is availabie for erosion in the lower 4" of the interior conical surface of the pulse jet 

mixers A i 
Note 11: All hydrodynamic and overblow loads are for EN1 internal use only and are to be dismgarded by the seller. 

B 
A 

Forgings/ Bar stock 

Gaskets 

Bolting 
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SA 182 F316 Note 1 See Drawing NIA 
NIA NIA NIA 
NIA NIA NIA 

Insulation Function 

Insulation Thickness (inch) 
Not Applicable Insulation Material Not Applicable 
Not Applicable lntemal Finish Note 3 

External Finish Note 3 



MECHANICAL SYSTEMS DATA SHEET: VESSEL 

Equipment Cyclic Data Sheet 
I Comwnent Plant Item I 24590-PTFMV-FEP-VSL-000017A 1 

PLANT ITEM No. 
24590-PTF-MV-FEP-VSLOOOl7A 

Materials of Construction 
Design Life 
Component Function and 
Life Cycle Description 

ASME SA240 316 with 0.030 % max. Carbon 
40 years 
This vessel operates with two modes, filling and emptying. It is filled in 6.7 hours and emptied in 16.7 hours. 
Washdown is once a year. 

Design Pressure 
Operating Pressure 
Operating Temp 

psig -10 AI 15 10 Nominal assumption 
psig -0.123 / 2 \  0 15,491 
"F 59 I 212 15,491 Uniform material temperature range, not between two 

~~ 

In normal operation, pulse jet mixers discharge liquid into the parent vessel imposing a cyclical 
hydrodynamic load on all internal components. Occasionally, an upset condition designated 'overblow' 
causes air to be discharged from any single pulse jet mixer. All internal components shall be designed for 
the combination of the normal operational hydrodynamic loads and overblow loads, and this load 
combination is also to be assumed to act concurrently with seismic loads, 

The following table indicates the normal hydrodynamic pressure at ranges of elevations in the vessel and 
the number of design cycles for each condition. The hydrodynamic forces cycle between the indicated 
pressure ranges applied across the projected area of the component. Positive hydrodynamic forces act in 
the radial, outward direction and the vertical, upward direction. Apply the radial load simultaneously in the 
radial direction and normal to the radial direction in the horizontal plane. 

I 
Contents Specific Gravity 
Contents Level I inch 
Localized Features 

Normal Operation Hydrodynamic Pressure Range, psi 

Radial I Vertical Radial I Vertical Radial I Vertical 
-0.05 to 0.12 I -0.15 to 0.75 

Number of 
Elevation A Elevation B Elevation C Cycles 

-0.15 to 0.25 I -0.15 to 0.15 -0.03 to 0.10 I -0.06 to 0.15 7 . 9 X l d  

points. 
1.12 1.27 15,491 
30 303 15,491 Liquid level measured from crown of bottom head 

Overblow Loads 

Within 50" F of Vessel 
operating Temp 

Nozzles 

I 

Overblow loads vary as a function of the horizontal distance from the center of the overblowing pulse jet mixer nozzle and the elevation 'H' 
above the overblowing pulse jet mixer nozzle up to the ovwflow level as plotted: 

As above 
~ 

0 1 2 3 4 5 6 7 1  8 9 10 
7.3 

Horizontal Distance from Center of PJM Nozzle (ft) 

The overblow pressure shall only be applied to the projected area of the overblowing pulse jet mixer in the vertical, upward direction and to 
components in the horizontal plane, radiating from the overblowing pulse jet mixer. Any single pulse jet mixer may overblow 

Notes 
I 1. Cycleficrease: Increase the numbers of operational cycles given above by 10% to account for commissioning duty unless otherwise I 
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MECHANICAL SYSTEMS DATA SHEET: VESSEL 

Equipment Cyclic Data Sheet 
I Component Plant Item I PTF-MP-FEP-PJM-00001 Thru -00007 and PTF-MP-FEP-PJM-00017 I 

PLANT ITEM No. 
24590-PTF-MV-FEP-VSL-000 1 7A 

Number 
Component Description 

I I n  Life I 40years 

Pulse Jet Mixers 

Life Cycle Description 

Min 

N 

N 

59 

1.12 

Empty 

0 

Load Type 
Design Pressure I Psig 

Max 

80 

72.5 

212 

1.27 

Flooded 

275 

Number of Cycles 

I 

Ibf 

Comment 

Localized Features 

10 

7.9 X lo" 

Nozzles 

SUPPO* 

Nominal assumption 

These pulse jet mixers (PJMs) are cyclically loaded using vacuum to fully fill the PJM with process liquid and 
compressed air to fully empty the PJM. The PJMs are contained within a parent vessel with varying liquid 
level. They shall be designed to cycle between the maximum design pressure and the minimum design 
pressure plus the external static head imposed by the parent vessel. The PJM supports shall be designed to 
cycle between fully buoyant (PJM empty and parent vessel full) and fully loaded (PJM full and parent vessel 
empty) states. Thrust load shall b applied only to the fully buoyant state. Assume the parent vessel is full for 
50% of the number af PJM cvcles. f i  7 

4 0 0  

<loo0 

7.9X16 

7.9 x lo" 

Pressure cycles to be at 212°F and nontoincident with 
temperature cycles. The range given is uniform material 
temperature range, not between adjacent points. 

Buoyant / Loaded 

Contents Level inch 

Notes 
Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for commissioning duty unless 
otherwise noted. 
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MECHANICAL SYSTEMS DATA SHEET: VESSEL 
Ill \llllll111111111111111111 

R10463347 
PLANT ITEM No- 
2459O-PTF-MV-FEP-VSLOOOl7B I 

Inside Diameter 

24590-WrP-3PS-SS9O-TOOOl 

Project: 

ProjectNo: 

Description: 

Project Site: 

Note: Please note that source, special nuclear and byproduct 
materials, as defined in the Atomic Energy Act of 1954 (AEA), 
are regulated at the U.S. Department of Energy (DOE) facilities 
exclusively by DOE acting pursuant to its AEA authority. DOE 
asserts, that pursuant to the AEA, it has sole and exclusive 
responsibility and authority to regulate source, special nuclear, 
and byproduct materials at DOE-owned nuclear facilities. 
Information contained herein on radionuclides is provided for 
process description purposes only. 

RPP-WTP P&ID: 2459&PTR-M6-FEP-P000 1 
24590 Process Calculation: Deleted /*\ 

Waste Feed Evaporator Feed Vessel 
H a n k d  Vessel Drawing 24590-PTF-MY-FEP-PO002 

/EXPIRES 1Y101Q6 I 

Charge Vessels Tag Numbers 

Pulsejet Mixers I Agitators Tag Numbers 

RFDdPumps Tag Numbers 

This Bound Document Contains a total of 4 sheets. 

Deleted 
FEP-PJM-00008 Thru -00015 
Deleted 
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@ I PLANT ITEM No. 
245sO-PTF-MV-FEP-VS~l78 

MECHANICAL SYSTEMS DATA SHEET: VESSEL 

Comwnent I Minimiom ThirCnacc I Cize 
Top Head '9 
Shell SA 240 316 Note I I See Drawina 

Containment 
Auxillary (Note 6) 
Primarv (Note 61 

Bottom Head 

support 

JackeVCoildHalf-Pipe Jacket 

I Gaskets I NIA I NIA I NIA I 

SA 240 316 Note 1 See Drawing Primary (Note 6) 
SA 240 304 Note 1 See Drawing NIA 
NIA NIA NIA 

lntemals 

Pipe 

Forgings! Bar stock 

Remarks 
To be determined by the vendor. 

Note 1: Max. Carbon content 0.030 X 
Note 2: Deleted 
Note 3: Weids descried as laid. 
Note 4: Vessel volumes are appmxlmate and do not account for the manufacturing tolerances, nozzles, and displacement of internals. 
Note 5: This vessel Is in a Black Cell. 
Note 6: A11 weids forming part of the primary and auxiliary containment including nozzle attachment weids shall be subjected to 100% 

volumetdc examination. 
Note 7: Contents f this document are Dangerous Waste Permit aHecting.n 
Note 8: Deleted A 
Note 9: BNI shall ensure that an additional 0.094" is available for erosion in the bottom head and sh 

r e q u i d  for all specied hading conditlons, excluslve of eroslon and comslon ailowances z 
Note 10: BNI shal ensure that an additional 0.06P is availabie for erosion in the lower 4" of the interior conical surface of the pulse jet 

mixers A z 
Note 11: All hydrodynamic and overblow loads a n  for BNI Internal use only and are to be dlsregaded by the seller. 

report the minimum thickness a 
A 

SA 240 316 Note I See Drawing Thennoweii Primary 
SA 312 TP316 Note I See Drawing Primary (Note 6) 
SA 182 F316 Note 1 See Drawlna NIA 
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Orientation Vertical 
Insulation Function Not Applicable 
Insulation Thickness (inch) Not Applicable 

Support Type Skirt 
Insulation Material Not Applicabie 
lntemal Finish Note 3 

External Finish Note 3 



MECHANICAL SYSTEMS DATA SHEET: VESSEL PLANT ITEM No. 
2459o-PTF-MV-FEP-VSL400178 

hydrodynamic load-on all internal components. Occasionally, -an upset condition designated ‘overblow‘ 
causes air to be discharged from any single pulse jet mixer. All internal components shall be designed for 
the combination of the normal operational hydrodynamic loads and overblow loads, and this load 
combination is also to be assumed to act concurrently with seismic loads. 

The following table indicates the normal hydrodynamic pressure at ranges of elevations in the vessel and 
the number of design cycles for each condition. The hydrodynamic forces cycle between the indicated 
pressure ranges applied across the projected area of the component. Positive hydrodynamic forces act in 
the radial, outward direction and the vertical, upward direction. Apply the radial load simultaneously in the 
radial direction and normal to the radial direction in the horizontal plane. 

Normal Operation Hydrodynamic Pressure Range, psi 

Radial I Vertical Radial I Vertical Radial I Vertical 
-0.05 to 0.12 I -0.15 to 0.15 

Number of 
Elevation A Elevation B Elevation C Cycles 

-0.15 to 0.25 I -0.15 to 0.15 to 0.10 I -0.06 to 0.15 7.9X l@ 

Component Plant Item 
Number 
Component Description 

I 

Overblow loads vary as a function of the horizontal distance from the center of the overblowing pulse jet mixer nozzle and the elevation ‘H’ 
above the overblowing pulse jet mixer nozzle up to the ovedow level as plotted: 

I 

Overblow Loads 

24590-PTFMV-FEP-VSL-0000178 

Waste Feed Evaporator Feed Vessel 

1.80 
1.60 

e 1.40 
B 1.20 
g! 1.00 
- 
3 0.80 
g! 0.60 

0.40 
0.20 
0.00 

(I) 

Materials of Construction 
Design Life 
Component Function and 
Life Cycle Description 

I I I I I 
I 

ASME SA240 316 with 0.030% mar. Carbon 
40 years 
This vessel operates with two modes, filling and emptying. It is tilled in 6.0 hours and emptied in 16.7 hours. 
Washdown is once a year. 

0 1 2 3 4 5 6 7 1  8 9 10 
7.3 

Horizontal Distance from Center of PJM Nozzle (ft) 

The overblow pressure shall only be applied to the projected area of the overblowing pulse jet mixer in the verllcal, upward direction and to 
omponents in the horizontal plane, radiating from the overblowing pulse jet mixer. Any single pulse jet mixer may overblow 

Notes I n 0 t e d . r  1 1. Cycl ‘ncrease: Increase the numbers of operational cycles given above by 10% to account for commissioning duiy unless otherwise 
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MECHANICAL SYSTEMS DATA SHEET: VESSEL 

Equipment Cyclic Data Sheet 
I ComDonent Plant Item I PTF-MP-FEP-PJM-00008 Thru -00015 1 

PLANT ITEM No- 
24590-PTF-MV-FEP-VSL-ooo178 

Number I 
Component Description I Pulse Jet Mixers I 
Materials of Construction ASME SA240 316 with 0.030% max. Carbon 

I 

Design Life 40 years 

Component Function and 
Life Cycle Description 

These pulse jet mixers (PJMs) are cyclically loaded using vacuum to fully fill the PJM with process liquid and 
compressed air to fully empty the PJM. The PJMs are contained within a parent vessel with varying liquid 
level. They shall be designed to cycle between the maximum design pressure and the minimum design 
pressure plus the external static head imposed by the parent vessel. The PJM supports shall be designed to 
cycle between fully buoyant (PJM empty and parent vessel full) and fully loaded (PJM full and parent vessel 
empfy) states. Thrust load 
50% of the number of PJM 

lied only to the fully buoyant state. Assume the parent vessel is full for 

I I I 
Notes 

Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for commissioning duty unless 
otherwise noted. 
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Project 

Project No 

Project Site 

Description 

PLANT ITEM No. 
24590-PTF-MY-P WD-VSLOOO43 MECHANICAL SYSTEMS DATA SHEET: VESSEL 

RPP-WTP P&ID 24590-PTF-~6-PWD-P0002 
24590 Process Calculation DELETED /2\ 

HLW EMuent Transfer Vessel 
24590-PTF-MV-PWD-P0003001 Vessel Drawing 

Pulsejet Mixers I Agitators (Tag 
Numbers) 

RFDsPumps (Tag Numbers) 

PWD-PJM-00041, PWD-PJM-00042, PWD-PJM-00043, PWD-PJM-00044, PWD-PJM-00045, 
PWD-PJM-, PWD-PJM-ooo47, PWD-PJM-ooo48 
PWD-RFD-00141, PWD-RFD-00142 

Quality Level 

Seismic Category 

ServidCantents 

Design Specific Gravity 

Operating Volume I gal 

Note: Please note that source, special nuclear and byproduct 
materials, as defined in the Atomic Energy Act of 1954 (AEA), 
are regulated at the US. Department of Energy (DOE) facilities 
exclusively by DOE acting pursuant to its AEA authority. DOE 
asserts, that pursuant to the AEA, it has sole and exclusive 
responsibility and authority to regulate source, special nuclear, 
and byproduct materials at DOE-owned nuclear facilities. 
Information contained herein on radionuclides is provided for 
process description purposes only. 

QL-1 Fabtication SP- ~ & ~ O - W T P - ~ P I F M V ~ ~ - T ~  
SCI  Design Code ASME Vlii  Div 1 
Radioactive Liquid Code Stamp Yes 
1.57 NB Registration yes 
29.580 Weights (Ibs) !aW I m g  I Rs! 

- 
XPIHES 1 ~ 1 0 i o b  

Total Volume I Sa! 

Environmental Qualifications / 2\ 

I N/A S. Kirk 0 I 9/17/02 I Issued for Permitting Use J. Jackson C. Slater 
REV I DATE I REASON FOR REVISION I PREPARER I CHECKER I REVIEWER I APPROVER 

41,650 Estimated 115,400 , 503,700 ,, 465,000 
NIA Actual * 129,000/,\ 51  7,300/2\ 499,400/2 

III IIIIIIIIII~RIIII~III 
R10523239 
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PLANT ITEM No. 
245sO-PTF-MV-PwPVSL-ooo43 MECHANICAL SYSTEMS DATA SHEET: VESSEL 

J 

Top Head Auxiliary (Note 1) /2\ 
Shell SA 240 376 with max. Carbon of 0.030 % See Drawing Primary (Note 1) /2\ 
Bottom Head 

SA 240 376 with max. Carbon of 0.030 % See Drawing 

SA 240 316 with max. Carbon of 0.030 % A See Drawing Primary (Note 7) A 
7 

Materials of Construction 
I I Minimum I Containment Material 1 

Support 
JackeffCoildHalf-Pipe 

- 
SA 240 304 with max. Carbon of 0.030 % (Note 3)/2\ NIA 
NIA NIA NIA 

See Drawing 

lntemals 

Pipe 

Forgings/ Bar stock 

SA240 376 with max. Carbon of 0.030 % 

SA782 F3161SA 479 376 with max. Carbon of 0.030% See Drawina As Note 7 for Nozzle Necks 
Gaskets I NIA I NIA I NIA 
Bolting I NIA I NIA I NlA 

Miscellaneaua Data 
I Orientation I Vertical I Skirt I 

Insulation Function I Not Applicable I Insulation Material I Not Applicable 
Insulation Thickness (inch) I Not Applicable I Weld Surface Finish I De-scaled as laid 

* To b e  determined by the vendor. 
Note 7: All welds forming part of the primary and auxiliary containments, including the nozzle attachment welds shaii be 

I 
Remarks 

subjected to 100% volumetric examination. Radiography is the preferred method of volumetric testing. If it is 
considered impractical to perform radiographic examination, the Seller may propose ultrasonic examinationsA 

Note 2: Vessel supports shall be designed to restrain the vessel in a fully buoyant state. 
Note 3: Ring Beam bottom flange material shall be A 572 Gr. 50. 
Note 4: Vessel vol 

Note 5: Contents of this document are Dangernus Waste Permit amct1ng.Q 
Note 6: Deleted. 
Note 7: BNI shall ensure that an additional 0.723" is available for erosion in the bottom head and shall report th minimum 

Note 8: BNI shall nsure that an additional 0.078" is available for eroslon in the interior conical surface of the pulse jet 

Note 9: Required data Ibr thermal stress anawsis for nozzles exposed to higher temperaturns. 

es are approxlmate and do not account for manufacturing tolerances, nozzles, and displacement of 
in ternals. E 

Q 

mixers. A 
h thickness required for all specMed loading conditions, exclusive of erosion and corrosion allowances. 

Cell ambient temperatun, = 7739 
Headspace temperature or Operating temperature 2789 
Ambient and headspace natural convecthn heat transfer coeRicients 
0.797 Btulhr w9 for vessel shell 
Inlet fluid transfer frequency and mass flow rate for nozzle N36. 
Steam max temperaturn 3 3529 
Transfer frequency = 7 transferlmon th 
Steam mass flow rate 

0.895 Btulhr w9  ibr vessel head and 

7,399 iblhr 
Note 70: All hydrodynamic and overblow loads are for BNI internal use only and are to be disregarded by the seller. Q 
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Plant Item Number: 

Component Description 

24590-PTF-MV-PWD-VSL-00043 

Parent Vessel 

Design Life 

Component Function and 
Life Cycle Description 

40 years 

b Receive and store waste from HLW WtrXcation Plant, pit sump (PWD-SUMP-00040), and various line 
drains. 
Transfer waste to Plant Wash Vessel (PWD-VSL-00044) 

HL W EfRuent Transfer Vessel operates at normal operating level for a ventilation seal between facilities. It's 
Charge Vessels discharge liquid during normal operation and equal volumes of liquid are received into the 
vessel. The vessel is normally emptied once per day. Washdown is not more than once per year. 

Load Type 
Design Pressure psig 

Operating Pressure psig 

I I I I 
Contents Level I inch I Empty I Flooded I 14,600 I Coincident with pressure cycles I 

Min Max Number of Cycles Comment 

N 15 10 Nominal assumption 

-0.22 0 14,600 

I 1 I I I 

Localized Features I I 

I 

Operating 'F 
Temperature 
Contents Specific Gravity 

I 
Nozzles I within 50Y of vessel I Asabove I 

59 218 14,600 Uniform material temperature range, not between two points 

1.0 1.57 MA 

I operating range I A I 

I 

Operating 'F 
Temperature 
Contents Specific Gravity 

59 218 14,600 Uniform material temperature range, not between two points 

1.0 1.57 MA 

The following table indicates the normal hydrodynamic pressure at ranges of elevations in the vessel and 
the number of design cycles for each condition. The hydrodynamic foms cycle between the indicaw 
pressure ranges applied acmss the projected aree of the component. Positive hyddynamic forces act in 
the radial, outward direction and the vertical, upward direction. Apply the radial load simultaneously in the 
radial direction and nonnal to the radial direction in the horizontal plane. 

In normal operation, pulse jet mixers discharge liquid into the parent vessel imposing a cyclical 
hydrodynamic load on all internal components. Occasionally, an upset condition designated 'overblow' 
causes air to be discharged from any single pulse jet mixer. All internal components shall be designed for 
the combination of the normal operational hydrodynamic loads and overblow loads, and this load 
combination is also to be assumed to act concurrently with seismic loads. -.-...- 

I I 
Normal Operation Hydrodynamic Pressure Range, psi 

Elevation A Elevation B Elevation C 
Radial I Vertical Radial [ Vertical Radial I Vertical 

-0.05 to 0.12 I -0.15 to 0.15 -0.15 to 0.25 I -0.15 to 0.15 -0.03 to 0.10 I -0.06 to 0.15 
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Number of 
Cycles 

5.1 X ld 



I PLANT ITEM No. I 
I 

MECHANICAL SYSTEMS DATA SHEET: VESSEL 245~PrF-Mv-PwD-vsL40043 

Overblow loads vary as a function of the distance from the center of the overblowing pulse jet mixer nozzle and the elevation ‘H’ above the 
overblowing pulse jet mixer nozzle up to the overflow level as plotted: 

Overblow Loads 

I I I I 0.00 1 
- 

0 1 2 3 4 5 6 7 1  8 9 10 
7.3 

Horizontal Distance from Center of PJM Nozzle (ft) 

The overblow pressure shall only be applied to the projected area of the overblowing pulse jet mixer in the vettical, upward direction and to 
all surrounding components in the horizontal plane, radiating from the overblowing pulse jet mixer. Any single pulse jet mixer may overblow 

loo 

Notes 
Cycle increase: Increase the numbers of operational cycles given above by IO?? to account for commissioning duty unless otherwise 

Nozzle N36 shall be fatigue assessdanalyzed for 500 temperatutwpressure cycles from 0 psig at 5 9 F  to 15 psig at 352 F, the pressure 
cycles shall coincide with the temperature cycles. See Note 9, on Page 2. Q 
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Plant Item Number: 

Component Description 
I I 

The information below is orovisional and envelooes ooerational dutv for fatiaue assessment. It is not to be used as ooerational data. 

PwD-VSL-00141, PwD-VSL-00142 

Charge Vessels 

I I Materials of Construction I SA 240 316 with max. Carbon of 0.030 % 

I Design Life 

Component Function and 
Life Cycle Description 

40 years 

These charge vessels are cyclically loaded using vacuum to fully fill the vessel with process liquid and 
compressed air to fully empty the charge vessel. The charge vessels are contained within a parent vessel with 
varying liquid level. They shall be designed to cycle between the maximum design pressure and the minimum 
design pressure plus the external static head imposed by the parent vessel. The charge vessel supports shall 
be designed to cycle between fully buoyant (charge vessel empty and parent vessel full) and fully loaded 
(charge vessel full and parent vessel empiy). 

Load Type 
Design Pressure psig 

Operating Pressure psig 

Operating "F 
Temperature 

Contents Specific Gravity 

Contents Level I inch 

Min Max Number of Cydes Comment 

N 55 10 Nominal assumption 

N 30 761,000 

59 218 14,600 Pressure cycles to be at 218 "F and non-coincident with 
temperature cycles. The range given is uniform material 
temperature range, not between adjacent points. Q 

1.0 1.57 hVA 

Empty Flooded 761,000 Coincident with pressure cycles 

Notes 
Cycle increase: The Seller must increase the numbers of operational cycles given above by 1OOA to account for commissioning duty 
unless othemise noted. 

Localized Features 

SUPPO* 
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As above As above with contents level changing coincident with pressure cycle 



PLANT ITEM No. 
2459O-PTF-MV-PWD-VSL-s1-ooo43 @- MECHANICAL SYSTEMS DATA SHEET: VESSEL 

I 

Eauinment Cvclic Data Sheet 
Plant Item Number: 

Component Description 

PWD-PJM-00041, PWD-PJM-00042, PWD-PJM-00043, PWD-PJM-00044, PWD-PJM-OOO45, PWD-PJM-00046, 
PWD-PJM-OOO47, PWD-PJM-OOO48 
Pulse Jet Mixers 

Design Life 
Component Function and 
Life Cycle Description 

~ 

40 years 
These pulse jet mixers (PJMs) are cyclically loaded using vacuum to fully fill the PJM with process liquid and 
compressed air to fully empty the PJM. The PJMs are contained within a parent vessel with varying liquid 
level. They shall be designed to cycle between the maximum design pressure and the minimum design 
pressure plus the external static head imposed by the parent vessel. The PJM supports shall be designed to 
cycle between fully buoyant 
empty) in addition to thrust 

empty and parent vessel f i l l )  and fully loaded (PJM full and parent vessel 

Min 

N 
Max Number of Cydes Comment 

85 10 Nominal assumption Design Pressure 

Operating 
Operating Pressure 

As above I As above with contents level changing coincident with pressure cycles. 

Psig 
psig 
"F 

~ ~~ 

Notes 
Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for commissioning duty 
unless otherwise noted. 

N 
59 
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60 5.1 X 1Q 
Pressure cycles to be at 218 Y and non-coincident with 
temperature cycles. The range given is uniform materfal 
temperature range, not between adjacent points. Q 218 Q 5.1x10" 

1.u 
EmPV 
0 

1.3/ WA I 
Flooded 5.1 X lo" I Coincident with pressure cycles 
264 5.1 X lo" I Coincident with pressure cycles 



























Project RPP-WP P&ID 24590-PTF-M6-RDP-P0001, 24590-PTF-M6-RDP-P0006, 24590-PTF- 
PO005 

Quality Level QL-1 Fabrlcatlon Specs 

A 
Seismic Category SCI Design Code 

ServicdContents Resin Slurry (Radioactive) /I\ Code Stamp 

Maximum Operating Volume I gal 12,688 /1\ Weights (Ibs) 

NB Registration Design Specific Gravity 1.22 A 

Total Volume I gal 15,230 Estimated 

.._.. n 

Pulsejet Mixers I Agitators (Tag Numbers) I RDP-PJM-00001-00002-00003-0OOO4 /1\ 
RFDdPumDs f laa Numbers) I /.\ I 

24590-WP-3PS-MV00-TPOOl 
ASME Vlll Div 1 
Yes 
yes 

I I 
36,500 168,000 I 164,000 

Ooeratinq - Test 

I I Actual * I I I I 

Note: Please note that source, special nuclear and byproduct materials, 
as defined in the Atomic Energy Act of 1954 (AEA), are regulated at 
the U.S. Department of Energy (DOE) facilities exclusively by DOE 
acting pursuant to its AEA authority. DOE asserts, that pursuant to the 
AEA, it has sole and exclusive responsibility and authonty to regulate 
source, special nuclear, and byproduct materials at DOE-owned nuclear 
facilities. Information contained herein on radionuclides is provided for 
process description purposes only. A 

- -  
EXPIRES 1 W1 W w  

This Bound Document Contains a total of 4 pages. 

I REV I DATE I REASON FOR REVISION I PREPARER I CHECKER I REVIEWER 1 APPROVER I 

Sheet 1 of 4 DATA SHEET #: 24590-PTF-MVD-RDP-POOO5, Rev 1 



I I PLANT ITEM No. 

ComDonent Matenal Minimum Thickness I Size 
Top Head SA 240 316 Note 1 See Drawing 
Shell SA 240 316 Note 1 See Drawing 

support SA 240 304 Note 1 See Drawing 
JackeVCoilsIHalf-Pipe Jacket NIA NIA 
lnternals SA 240 316 Note 1 See Drawing 

Bottom Head SA 240 316 Note 1 See Drawing 

2459o-PTF-MV-RDP-VSL-00002A I 
MECHANICAL DATA SHEET: VESSEL 

Containment A 

Auxiliary (See Note 5) /i\ A 

Primary (See Note 5) 
Primary (See Note 5) 1 

NIA 
NIA 
NIA 

/I\ ~ 

~~ 

pipe 
Forgings/ Bar stock 

Gaskets 

SA 312 TP 316 Note 1 (Seamless) 
SA 182 F316 Note 1 See Drawing NIA 
NlA NIA NIA 

See Drawing Primary (See Note 5) /i\ 

Orientation Vertical 
Insulation Function Not Applicable 
Insulation Thickness (inch) Not Aaolicable 

I I 1 
I External Finish I Note3 I 

Remarks 
To be determined by the vendor. 

Note 1: Max. Carbon co tent 0.030% 
Note 2: Deleted A 
Note 3: Weids de-scaled as laid 
Note 4: This Vessel is in a Black Cell/;\ 
Note 5: All Welds Forming Part of the Primary and Auxiliary Containment, including Nozzle Attachment Welds, Shall be 
Subjected to 100% Volumetric Examination/;\ 

SUPPOfl Type Skirt 
Insulation Material Not Appliqable 
Internal Finish Note 3 /I\ 
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MECHANICAL DATA SHEET: VESSEL 

Component Plant Item 
Number: 
Component Description 

PLANT ITEM No. 

24590-PTF-MV-RDP-VSL-00002A 

RDP-VSL-OOOO2A 

Parent Vessel 

Design Life 

Component Function and 
Life Cycle Description 

Materials of Construction I SA 240 316 with 0.03% max. carbon 

40 Years 

The purpose of the Spent Resin Slurry Vessel is to receive and hold one batch of spent resin. 

Load Type Min Max I Numberofcycles I Comment 

Design Pressure 

Operating Pressure 

I I I I I depending upon the vessel plant HVAC system. 
Operating I "F I 59 I 113°F I NIA I Temperature wili not cycle aRRreCiab/Y with vessei 

Psig FV 15 10 Nominal Assumption 

psig -0.22 0 NIA This vessel wiil remain under constant pressure 

Temperature 
_ _  

cycling. 

Localized Features I 

Contents Specific Gravity 

Nozzles 

supports 

+1.00 1.22 NIA *The value given is for the pure liquid phase of 
vessel contents. The vessel will normally contain 
slurry of resin particles with particle density of 
approximately 1.4glcc. The slurry solids content 

Notes 
Cycie increase: The seller must Increase the numbers of operational cycles given above by 10% to account for 
commissioning duty unless otherwise noted. 

\Contents Level inch 
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will be between 0 and 35 % by volume. 
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Equipment Cyclic Data Sheet 
I Component Plant Item I 24590-PTF-MV-RDP-PJM90001,00002,0OOO3 8 OW04 I 

Component Description Pulse Jet Mixers 

Component Function and 
Life Cycle Descn'ption 

Materials of Construction 

Design Life 

These pulse jet mixers are cyclically loaded using vacuum to fully fill the vessel with process 
liquid and compressed air to fully empty the vessel. The pulse jet mixers are contained within 
a parent vessel with varying liquid level. They shall be designed to cycle between the 
maximum design pressure and the minimum design pressure plus the external static head 
imposed by the parent vessel. The pulse jet mixer supports shall be designed to cycle between 
fully buoyant (pulse jet mixer empty and parent vessel full) and fully loaded (pulse jet mixer full 
and parent vessel empty) in addition to thrust. 

SA 240 316 with 0.03% max. carbon 

40 Years 

Load Type Min 

Design Pressure Psig FV 

Operating Pressure psig FV 

Operating "F 59 
Temperature 

Contents Specific Gravity 1.00 

I I 

Localized Features 

Max Number of Cycles Comment 

80 6 .2~16  Based upon 168 sec cycle time, assuming that the 
parent vessel will be used 200 times in 40 years for 
2 months at a time. 

72.5 62x106 

113 NIA Temperature will not cycle appreciably with vessel 

1.22 NIA 
cycling. 
The value given is for the pure Iiquld phase of 

Flooded 

I I supports 

62x16 Based upon 168 sec cycle time, assuming that the 
parent vessel will be used 200 times In 40 years for 
2 months at a time. 

1 

Notes 
Cycle increase: The seller must increase the numbers of operational cycles given above by 10% to account for 
commissioning duty unless otherwise noted. 
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MECHANICAL DATA SHEET: VESSEL 

24590-PTF-M6-RDP-P0001 2459&PTF-M6-RDP-POO6,24590-PTF-M$CNP- 
Pnam A Project RPP-WTP P&ID 

PLANT ITEM No. R 10308204 

24590-PTF-MV-RDP-VSL-00002B 

- ---- I . \ .  
Project No 24590 
Project Site wSnfiprd Vessel Drawing 
--- 

lurry Vessel. 

ServicdContents 

Design Specific Gravity 

Maximum Operating Volume I gal 

. -  
A 

Pulsejet Mixers / Agitators (Tag Numbers) I RDP-PJM-00005-00006-00007-0007-00008 /I\ 1 

Resin Slurry (Radioactive) /I\ Code Stamp Yes 
NB Registration yes 1.22 A 

12.688 /j\ Weights (Ibs) E!m.!l I Omrating I I@ 

I 1 
RFDslPumps (Tag Numbers) I 

Design Data 
[ Quality Level I QL-1 I Fabrication Specs I ~ ~ ~ ~ - w T P - ~ P s - M v ~ ~ - T P o ~  I 

Internal Pressure PSQ 

External Pressure psig 

I Seismic Category I S C I  I Designcode I ASME VI11 Div 1 I 

Vessel Vessel CoiVJacket Seismic Design 24590-WTP-3PSMV00-TPOO2 
24590-WTP-3PSSS90-T0001 

ODeratinq &&l Desian 

/,\ 0 15 NIA Seismic Base Moment * ft'lb 
A',\ 0.22 FV N/A Postweld Heat Treat Not Required 

Temperature "F I 113 

Total Volume I 

138 Corrosion Allowance hch I 0.04 

I gal I 159230 A Estimated 36,500 1 168,000 1 164,000 I I 
Inside Diameter inch 144 Wind Design I NotRequired 
LengthlHeight (TL-TL) I Inch I 168 I SnowDesign I NotReauired 1 

Min Design Metal Temp I "F I 30 I Hydrostatic Test Pressure * I Psig I 

Note: Please note that source, special nuclear and byproduct materials, 
as defined in the Atomic Energy Act of 1954 (AEA), are regulated at 
the U.S. Department of Energy (DOE) facilities exclusively by DOE 
acting pursuant to its AEA authority. DOE asserts, that pursuant to the 
AEA, it has sole and exclusive responsibility and authonty to regulate 
source, special nuclear, and byproduct materials at DOE-owned nuclear 
facilities. Information contained herein on radionuclides is provided for 
process description purposes only. A 

EXPIRE8 l W l W O 4  1 
This Bound Document Contains a total of 4 pages. 

I REV I DATE I REASONFORREVISION I PREPARER I CHECKER I REVIEWER 1 APPROVER I 
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1 PLANT ITEM No. 

ComDonent Matenal Minimum Thickness I Size 
Top Head SA 240 316 Note 1 See Drawing 
Shell SA 240 316 Note 1 See Drawing 

Containment . 
Auxiliary (See Note 5) At\ 
Primarv (See Note 5)  /t\ 

Bottom Head 

support 

JackeUCoildHalf-Pipe Jacket 

I lnternals I SA 240 316 Note 1 I SeeDrawino I NIA I 

SA 240 316 Note 1 
SA 240 304 Note 1 See Drawing NIA 
NIA NIA NIA 

See Drawing Primary (See Note 5) /I\ 

Pipe 

Forgings/ Bar stock 

Gaskets 

Bolting I NIA I NIA I NIA I 
Miscellaneous Data 

SA 312 TP 316 Note 1 (Seamless) 
SA 182 F316 Note 1 See Drawing NIA 
NIA NIA NIA 

See Drawing Prlmary (See Note 5) /I\ 

Orientation 

Insulation Function 

Insulation Thickness (inch) 
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Vertical Support Type Skirt 
Not Applicable Insulation Material Not Applicable 
Not Applicable Internal Finish Note 3 A /\ 1 

External Finish Note 3 /I\ 



1 PLANT ITEM No. 

MECHANICAL DATA SHEET: VESSEL 24590-PTF-MY-RDP-VSL-000028 

Component Plant Item 
Number: 
Component Description 

I Design Life I 40 Years I 

RDP-VSL-000028 

Parent Vessel 

I Component Function and I The purpose of the Spent Resin Slurry Vessel is to receive and hold one batch of spent resin. I 

Materials of Construction SA 240 316 with 0.03% max. carbon 

Load Type Min Max I NumberofCycles I Comment 

Design Pressure 

Operating Pressure 

Localized Features I 

Psig FV 15 10 Nominal Assumption 

psig -0.22 0 NIA This vessel will remain under constant pressure 

Nozzles 

SUPPO* 

Operating 
Temperature 

Notes 
Cycle increase: The seller must increase the numbers of operational cycles given above by 10% to account for 
commissioning duty unless otherwise noted. 

dependhg upon the vessel plant HVAC system. 

cycling. 
"F 59 113 NIA Temperature will not cycle appreciably with vessel 

Sheet 3 of 4 DATA SHEET #: 24590-PTF-MVD-RDP-P0006, Rev. 1 

Contents Specific Gravity V.00 1.22 NIA 'The value given is for the pure liquid phase of 

\Contents Level inch 

vessel contents. The vessel will normally contain 
sluny of resin particles with particle density of 
approximately 1.4gIcc. The slurry solids content 
will be between 0 and 35 % by volume. 

0 139 1 . 6 6 ~  lo' 



PLANT ITEM No. 

24590-PTF-MV-RDP-VSLSL-000028 MECHANICAL DATA SHEET: VESSEL 

Number: 
Component Description 

Equipment Cyclic Data Sheet 
I Component Plant Item I 24590-PTF-MV-RDP-PJM-00005,00006,0OOO7,00008 1 

Pulse Jet Mixers 

I 

Contents Specific Gravity 

\Contents Level inch 

Localized Features 

rDeSign Life I 40Years 

'1.00 

Empty 

Component Function and 
Life Cycle Description 

1.22 

Flooded 

These pulse jet mixers are cyclically loaded using vacuum to fully fill the vessel with process 
liquid and compressed air to fully empty the vessel. The pulse jet mixers are contained within 
a parent vessel with varylng liquid level. They shall be designed to cycle between the 
maximum deslgn pressure and the minimum design pressure plus the external static head 
imposed by the parent vessel. The pulse jet mixer supports shall be designed to cycle between 
fully buoyant (pulse jet mixer empty and parent vessel fuil) and fully ioaded (pulse jet mixer MI 
and parent vessel empty) in addltlon to thrust. 

NIA 

6.2xlOb 

Load Type Min 1 
Design Pressure 

Operating 
Temperature 

59 
I O F  I 

6.2xlod 

113 I N'A 

Comment 

Based upon 168 sec cycle time, assuming that the 
parent vessel will be used 200 times in 40 years for 
2 months at a time. 

Temperature will not cycle appreciably with vessel 
cvclina- 
'The value given is for the pure liquid phase of 
vessel contents. The vessel will normally contain 
slurry of resin particles with particle density of 
approximately 1.4gIcc. The slurry solids content 
will be between 0 and 35 % bv volume. 
Based upon 168 sec cycle time, assuming that the 
parent vessel will be used 200 times in 40 years for 
2 months at a time. 

I 

Nozzles 

I I supports 

Notes 
Cycle increase: The seller must increase the numbers of operational cycles given above by 10% to account for 
commlsslonlng duty unless otherwise noted. 
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D a e  Sheet No: 24590-PTF-MVDRDP-P0008. Rev. 0 . 
MECHANICAL SYSTEMS DATA SHEET: VESSEL 

Sheet 1 of 2 

Plant Item No. 
W-E-R~-- 

0.18 S h d  NO. 
dlUOtTHIVOROr-COOOI 

CornDonen I 
Top Head 

Matenal Minimum ThidtngSS I Size Containment 

SA-240 UNS 531603 (M.x 0.030% 112' AUXihty 
c: Dud C d l a o d l  

Shell 

Bottom Head 

S U W  

I 0.030% C; Dwl CwtMied) 
I SA-312 7P316L UNS 531603 (Max I .154 In1 2 In SCHED 40s' Pipe I See Noh 2 

SA-240 UNS 531603 (Max 0.030% 114' Primary 

SA-240 UNS 531603 (Max 0.030% 518' Primary 
c; Dual CwtMied) 

c; Dud CdMied) 
SA-240 UNS S31603 (Max 0.030% SkM (RDPSKIB NlA 

0.030% C; Dwl Cod-) 
SA479 UNS 531603 (Max 0.030% 

.237 InW In SCHED 40s' 
1 In Round Stock Forgin~s/ Bar stock 

Gaskets Nwprme 118 In O8Sk.t A u x l l l ~  
w i n g  SA 194 BMISA 193 B8M 314 In Fasteners A u x l l l ~  

As Note 2 Ibr Nonh Necks 
c; Dual CwtMied) 

Miscellaneous Data 
-%entation V d k d  s u m  Type Mounted on Equipment SkM (RDP-SKIB 

00001) 
Insulation Funcbon NlA lnsulabon Material NIA 
Insulation Thickness (inch) N/A Internal Finish After Fabdcrtion 

I I External Finish I I 
Remarks 

'To Be Detumlrml By seller 
Note 1: Design uh Is 40 years. 
Note 2. N o d  necks below maxlmum llquld krnl am primary, otlmr auxllkry. 
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PLANT ITEM No. 

Project: RPP-WP P81D: 

Project No: 24590 Process Calculation: 

Project Site: nanfow Vessel Drawing 

24590-P~+l6-UFP-P0001/P0007/P0008lP~15 /I\ 
D E L ~ Z  
24590-PTF-MY-UFP-PO001 

I UFP-PJM-00053, UFP-PJM-00105, UFP-PJM-00106 
RFDdPumps (Tag Numbers) I DELETED I 

Description: Ultrafiltration Feed Preparation Vessel 

Quality Level 
Seismic Category 
SelvWContents 

QLI Fab”cationSP 24590-wTP-3PS-MVOO-TPOOf 
SGI Design Code ASME VIM Div 1 
Radioacthe Liauld Code Stamp Yes 

Note: Please note that source, special nuclear and byproduct 
materials, as defined in the Atomic Energy Act of 1954 (AEA), 
are regulated at the US. Department of Energy (DOE) facilities 
exclusively by DOE acting pursuant to its AEA authority. DOE 
asserts, that pursuant to the AEA, it has sole and exclusive 
responsibility and authority to regulate source, special nuclear, 
and byproduct materials at DOE-owned nuclear facilities. 
Information contained herein on radionuclides is provided for 
process description purposes only. 

Design Specific Gravity 

Total Volume I gal A 

Maximum Operating Vdume I gal 

This Bound Document s a total of 4 sheets. 

1.32 NB Registration yes 

75,593 Estimated 184,000 934,000 ~ 822,000 . 
64,626 Weights (Ib) m!e!y;  .Jw 

ISSUED BY 
RPPWTP PDC 

Environmental Qualification /1\ NIA 

Ill I llllll1 Ill I1 I1 I I1 Ill 1111 
R10554037 

Actual * 223,240A 970,440/1\ 887, f40/1\ 
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Inside Diameter 1 inch 240 Wind Design Not Requlred 
Length/HeigM (TL-TL) I inch 306 Snow Design Not Required 

Vessel Vessel CoiVJacket Seismic Design 24590-WTP-3PS-MVOO-TP002 
24590-WTP-3PS-SS90-T001 Pperating &&gg 

Internal Pressure P ig  A m  15 . 35 Seismic Base Moment * ft*lb I 
External Pressure Pig 0.217 1 2 A  0.0 Postweld Heat Treat Not Required 

Temperature ‘F 122 150 1 5 0 1  corrosion Allowance Inch I O.O4O(Note 12)A 
(Note 3,4) A A 

Min. Design Metal Temp. ‘F 40 Hydrostatic Test Pressure * Psis I 
r 



PLANT ITEM No. 

Orientation Vertical 
Insulation Function Not Applicable 
hISUlatiOn Thidtness (inch) Not  Applicable 

Support Type Skirt 
Insulation Material Not Applicable 
Internal Finish Note 2 
External Finish Note  2 

Remarks 
To be determined by the vendor. 

Note 1. 
Note 2 
Note 3. 

Note 4 
Note 5. 
Note 6. 

Note 7. 
Note  8. 

Maximum 0.030% carbon. 
Welds descaled as laid. 
External deslgn pressure under the jacket shall be rated for the jacket deslgn pressure plus 1 pslg Internal 
vacuum In the vessel to account for ventilation fan pressure. 
77Ie vessel deslgn external pressure Is estimated only and shall be confirmed by the Sellefs calculations 
Deleted 
Vessel volumes are approx mate and do not account for the manufacturlng tolerances, nozzles, and 
displacement of lntemals I 
7711s vessel Is In a Black Cell. *A 1 

AB welds forming part of the prlmafy and auxiliary wntalnment Including nozzle attachment welds shall be 
subjected to 100% volumetrlc examination. A 

Note 9. 
Note 10. Deletedn A 

Contents of thls document are Dangerous Waste Permit effectlngA 

Note 11. Dele tedrA  
Uote 12. BNI shall ensure that an additional 0.08F Is avallable for eroslon In the lower 4" of the lnterlor conlcal surface 

of the pulse jet mhers.A 
Note 13. Seller shall provlde wear plates for eroslon control on fhe bottom h e a d A  
Note 14. All hydrodynamlc and overblow loads am for BAT1 internal use only and am to be dismgaded by the seller. 
Note 15. Requlred data for therinal stress analysls for nozzles exposed to hlgher temperatures. 

A A 
0 

0 

Cell ambient temperature = 113 DF 
Headspace temperature or Operatlng temperature = 122 .F 
Amblent and headspace natural convection heat transfer coefficlents = 0.703 Btulhr 
Inlet fluld transfer frequency and mass flow rate for nozzles N15 end NSS. 
Steam max temperature = 212 O F  

'129nsfer frequency = 1 transfed9 days for 1.5 hrs. 
Steam mass flow rate = 2885 lblhr 

F 
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PLANT ITEM No. 

Component Plant Item 
Number: 
Component Description 

2459O-PTFMV-UFP-UFP-VSL-OOOO7A 

Uitrafiitkation Feed Preparation Vessel 

Materials of Construction 
Design Life 40 Years 
Component Function and 
Life Cyde Description 

ASME SA240 376 with 0.030 % max. Carbon 

The system receives waste feed from the Waste Feed Evaporation Process System (EP),  and HLW Feed 
Receipt Vessel (HLP). The vessel Is filled over a period of approximately In 48 hours. lfnecessayI the vessel 
cools the waste prior to ultrafiltration operations. The precipitation of SrYTRU compounds occum In this 
vessel. The main transfkr from thls vessel occurs through a centrifugal pump to the Ultrafiltration Feed 

c Vessels. 

I 

r nozzle and the elevation 'H' 

Normal Operation Hydrodynamic Pressure Range, psi 
Elevation A Elevation B Elevation C 

Radial I Vertical Radial I Vertical Radial I Vertical 
-0.05 to 0.72 I -0.75 to 0.75 -0.75 to 0.25 I -0.75 to 0.75 -0.03 to 0.70 I -0.06 to 0.75 

1 .a0 
1.60 
1.40 

p 1.20 
1.00 

VI 
v 

g 0.80 
e 0.60 

0.40 
0.20 
0.00 

Number of 
Cydes 

76.4X 7b 

Overblow Loads 

+4 ft <= H 8 ft 

0 1 2 3 4 5 6 7 1  8 9 10 
7.3 

' Horizontal Distance from Center of PJM Nozzle (ft) 

The overblow pressure shall only be applied to the projected area of the overbiowing pulse jet mixer in the veMca1, upward diredon and to 
all surroun 'ng components In the horlzontal plane, radiating from the overblowlng pulse jet mixer. Any single pulse jet mixer may overblow 
700 cycles& 
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MECHANlCAL SYSTEMS DATA SHEET: VESSEL 

Cycle I crease: Increase the numbers of operational cycles given above by lU?% to account b r  commisslonlng duty unless otherwise 
n o t e d A  
Nozzles N18 and N55 shall be fatigue assessedanalyred for 3650 temp cycles from 0 pslg at 59.F to 15pslg at 212'6 
the pressure cycle shall colncfde with the temperature cycle. See note 

' 

J 

PLANT ITEM No. 
2459O-PTF-MV-UFP-VS&OOOOfA 

Component Plant Item 
Number: PJM-00105. UFP-PJM-00106 

UFP-PJM-00001, UP-PJM50002, UP-PJM-00003, UFP-PJM-OOOQ4s UFP-PJM40044s UFP-PJMa53, UFP- + 

Component Description Pulse Jet Mixers 
r - 

I 

N 
N 
68 

1.00 

Empty 

0 

80 10 Nominal assumption for testing 

725 1.64~10' 

122 3650 

1.32 3650 

Hooded 1.64 X 10' 

330 1.64 x lo' 

Parrnt vessel will be operating normally at a temperature of 
77 OF 

I 

Design Life 40 Years 

Design Pressure 

Operating Pressure 

Operating 
Temperature 

P i g  

psig 

'F 

7 Localized Features 

fhese pulse jet mixers (PJMs) are cyclicalfy loaded using vacuum to fully fill the PJM with pnxess liquid and 
compressed air to fully empty the PJM. The PJMs are contained withln a parent vessel with varying liquid 
kvel. mey shall be designed to cycle between the maxlmum design pressure and the minimum design 
pressure plus the external static head Imposed by the parent vessel. The PJM supports shall be designed to 
cycle between fully buoyant (PJM empty and parent vessel full) and fulfy loaded (PJM full and parent vessel 
empty) states. Thrust load shall b 
50% of the number of PJM cycles. 

lied only to the fully buoyant state. Assume the parent vessel is full for 

Min Max I NumberofCydes I Comment I 

Wthin 9 F  of operatina I As above 
temperature range. - I 
Buoyant I Loaded I 1 . 6 4 ~ 1 0 ~  I 

~ 

Notes 
Cycle Increase: The Seller must Increase the numbers of operational cycles given above by 10% to account for commlsslonlng duty 
unless otherwise noted. 
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PLANT ITEM NO. R10486408 

M EC H AN IC AL SYSTEMS DATA SH E ET: VESSE L 24590-pTF-Mv-uFp-vsLooo62A 

. 

I UFP-PJM-00018, UFP-PJM-00019, UFP-PJM-00020, UFP-PJM-00021, UFP-PJM-00022, UFP-PJM- I 00052 
Pulsejet Mixers / Agitators (Tag 
Numbers) I 

Project: RPP-WTP P&ID: 24590-PTF-~6-UFP-P0004 IPO0051000061P0015 
Project No: 24590 Process Calculation: DELETED /1\ 
Project Site: HanfOrd Vessel Drawing 

A 24590-PTF-MV4lFP-PO005 
~ e s d ~ t i o n :  uitmfiiter Permeate Coilection vessel /I\ -v 
Charge Vessels (Tag Numbers) UFP-VSL-00032, UFP-VSL-00033, UFP-VSL-00034, UFP-VSL-OOO72, UFP-VSL00073, UFP-VSL- 

00082 

I 95,300 A I 417,000. I 385,000 A 

I I Actual* I l o o , O ~ l \ ~  427,800/1\ I 398,100/1 

Total Volume I gal I 34,700 I Estimated 

~ 

RFDslPumps <Tag Numbers) UFP-RFM0027, UFP-RFD-00028, UFP-RFD-OOO30, UFP-RFD-00037, UFP-RFD-OOO38, UFP-RFD- 
00049 

Note: Please note that source, special nuclear and byproduct 
materials, as defined in the Atomic Energy Act of 1954 (AEA), 
are regulated at the U.S. Department of Energy (DOE) facilities 
exclusively by DOE acting pursuant to its AEA authority. DOE 
asserts, that pursuant to the AEA, it has sole and exclusive 
responsibility and authority to regulate source, special nuclear, 
and byproduct materials at DOE-owned nuclear facilities. 
Information contained herein on radionuclides is provided for 
process description purposes only. 

~ 

Service/Con tents Radioactive Liquid Code Stamp Yes 
Design Specific Gravity 1.26 NB Registration yes 

Maximum Operating Volume I gal 30.072 Weights (Ibs) E!mY I ODerating I - Test 

EXPIRES 11110106 
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Materials of Construction 

Top Head SA 240 316 Note 1 See Drawing 
Shell SA 240 316 Note 1 See Drawing 
Bottom Head SA 240 316 Note 1 See Drawing 

ComDonent Material Minimum Thickness / Size 

Orientation Vertical Support Type 

Insulation Function Not Applicable Insulation Material 

Insulation Thickness (inch) Not Appiicabie lntemal Finish 
External Finish 

~ 

support SA 240 304 Note 1 See Drawing 
Jacket/Coils/Half-Pipe Jacket NIA NIA 
lntemals SA 240 316 Note 1 See Drawing 
Pipe Nozzles SA 312 TP316 Note 1 See Drawing 
Forgings/ Bar stock SA 182 F316 Note 1 See Drawing 
Wash Ring Pipe SA 312 TP316 Note 1 See Drawing 
Bolting/ Gaskets NIA NIA 

Skirt 
Not Applicable 
Note 3 
Note 3 

Containment A 

Auxiliary (See Note 6,?3 

Thennowells Primary 
Primarv (See Note 6J 
NIA I 
NIA 
NIA I 

Remarks 
To be determined by the vendor. 

Note 1. Maximum 0.030% carbon. 
Note 2. Deleted 
Note 3. Welds de-scaled as laid. 
Note 4. Vessel volumes 
Note 5. Thls vessel Is In 
Note 6. All welds forming part o f t  e primary and auxillary containment including nozzle attachment welds shall be subjected to 100% 

volumetric examination. A 
Note 7. Contents f this document are Dangerous Waste Permit a f f e c t l n g n  
Note 8. D e l e t e d A  

do not account for the manufacturing tolerances, nozzles, and dlsplacement of internals. 

Note 9. Ail hydrodynamlc and overblow loads are for BNI Internal use only and are to be disregarded by the 
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MECHANICAL SYSTEMS DATA SHEET: VESSEL 
V 

Equipment Cyclic Data Sheet 
Component Plant Item I PTF-MY-UFP-VSL-00062A 1 

PLANT ITEM No. 

2 4 5 9 0 - p T F M v - " F p - v S ~ ~ ~  

Number: I A 
Component Description 

I Materials of Construction 

I Ultrafilter Permeate Collection Vessel (Parent Vesser) / 1 \ 

I ASME SA 240 316 with max. Carbon of 0.03OOA 

1 
1 

The information below is provisional and envelopes operational duty for fatigue assessment. It is not to be used as operational data. 

Design Life 
Component Function and 
Life Cycle Description 

40 Years 
This vessel collects permeate from the Ultrafiltration tube units. The permeate is transfemd from this vessel 
to the Cesium Ion Exchange Process System, vessel CXP-VSL-OOoOl, for further processing. The permeate is 
also sampled to check for solids in this vessel. The vessel is filled over a period of approximately 32 hours. 
An operating cycle for this vessel, filled then emptied, in approximately 48 hours. 

Load Type 
Design Pressure I psig 
Operating Pressure I psig 

Min Max Number of Cydes Comment 
-10.29 15 10 Nominal assumption for testing 
-0.217 0.000 N/A The vessel will remain under constant pressure depending 

Localized Features I 
Nozzles I Wthin 9 F o f  operating I As above I 
Operating Temp 

I I temDerature ranae. - 1  I 

upon the HVAC plant. 
'F 68 86 10,400 

Notes 

DELETED 

Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for commissioning duty 
unless otherwise noted. 

Contents Specific Gravity 
Contents Level I inrh 
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MECHANICAL SYSTEMS DATA SHE ET: VESSEL 

Hydrodynamic Loading A 
In normal operation, pulse jet mixers discharge liquid into the parent vessel imposing a cyclical 
hydrodynamic load on all internal components. Occasionally, an upset condition designated ‘overblow’ 
causes air to be discharged from any single pulse jet mixer. All internal components shall be designed for 
the combination of the normal operational hydrodynamic loads and overblow loads, and this load 
combination is also to be assumed to act concurrently with seismic loads. 

PLANT ITEM No. 

2 ~ ~ p r F - M v - u F p - v s ~ ~  

The following table indicates the normal hydrodynamic pressure at ranges of elevations in the vessel and 
the number of design cycles for each condition. The hydrodynamic forces cycle between the indicated 
pressure ranges applied across the projected area of the component. Positive hydrodynamic forces act in 
the radial, outward direction and the vertical, upward direction. Apply the radial load simultaneously in the 
radial direction and normal to the radial direction in the horizontal plane. 

I 

I I 

Overblow loads vary as a function of the horizontal distance from the center of the overblowing pulse jet mixer nozzle and the elevation ‘H’ 
above the overblowing pulse jet mixer nozzle up to the overflow level as plotted: 

Overblow Loads 

1.80 
1.60 

e 1.40 
a 1.20 
g! 1.00 
- 

0.80 
E 0.60 

0.40 
0.20 
0.00 

+4ft<=H 

0 1 2 3 4 5 6 7 1  8 9 10 
7.3 

Horizontal Distance from Center of PJM Nozzle (ft) 

The overblow pressure shall only be applied to the projected area of the ovenblowing pulse jet mixer in the vertical, upward direction and to 

Notes 

components in the horizontal plane, radiating from the overblowing pulse jet mixer. Any single pulse jet mixer may overblow 

Cycle i crease: Increase the numbers of operational cycles given above by 10% to account for commissioning duty unless otherwise 
n o d  

I 
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PLANT ITEM No. 

24590-pTF-MV-U~~-Vs~0006a 

I 

Design Life I 40Years I 

Component Plant Item 
Number: 
Component Description 

Life Cycle Description 

PTF-MV-UFP-VSL-00032, PTF-MV-UFP-VSL.ooO33, PTF-MV-UFP-VSL40034, PTFMV-UFP-VSL-ooO72, PTF-MV- 
UFP-VSL-00073, PTFMV-UFP-00082 

UFP-RFD-00038, UFP-RFD-00049 
Charge Vessels for the following RFDs UFP-RFD-00027, UFP-RFD-00028, UFP-RFD-OOO30, UFP-RFD-00037, 

I 

Materials of Construction 

7 Contents Specific Gravity 

ASME SA 240 316 with max. Carbon of 0.030% 

I Nozzles 

Min 

N 

N 

68 

1.00 

Empty 

Max Number of Cycles Comment 

80 10 Nominal assumption for testing 

72.5 10,400 

86 10,400 

1.26 10,400 

Flooded 10,400 

Parent vessel will be operating normally at a temperature of 
7 f F  

Within 9°F of operating 
temperature range. 
Buoyant Loaded 

Sheet 5 of 6 DATA SHEET #: 24590-PTF-MVD-UFP-POOO5, Rev 1 
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Equipment Cyclic Data Sheet 
I Component Plant item I UFP-PJM-00018, UFP-PJM-00019, UFP-PJM-00020, UFP-PJM-OOO21, UFP-PJM-OOO22, UFP-PJM-00052 1 

PLANT ITEM No. 

24590-pTF-Mv-uFp-vs~sLooo62A 

Number: I 
Component Description I Pulse Jet Mixers I 

supports Buoyant 

I 

Design Life 40 Years 

Loaded 2. O7X1O7 

Life Cycle Description 

t 

These pulse jet mixers (PJMs) are cyclically loaded using vacuum to fully till the PJM with process liquid and 
compressed air to fully empty the P JM. The P JMs are contained within a parent vessel with varying liquid 
level. They shall be designed to cycle between the maximum design pressure and the minimum design 
pressure plus the external static head imposed by the parent vessel. The PJM supports shall be designed to 
cycle between fully buoyant (PJM empty and parent vessel full) and fully loaded (PJM full and parent vessel 
empty) states. Thrust load 
50% of the number of PJM 

lied only to the fully buoyant state. Assume the parent vessel is full for 

Localized Features 
Nozzles I Wthin 9 4  of operating I As above 1 

I 
Notes 

Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for commissioning duty 
unless otherwise noted. 
DELETED 
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M EC H AN IC A t  SYSTEMS DATA SH E ET: VESS E L 24590-pTF-Mv-uFp-vsL-ooo628 

I UFP-PJM-00039, UFP-PJM-00040, UFP-PJM-00041, UFP-PJM-00042, UFP-PJM-00043, UFP-PJM- I 00051 
Pulsejet Mixers I Agitators (Tag 
Numbers) I 

Project: RPP-WTP 
ProjectNo: 26- 
Project Site: /#anford 

PBID: 24590-PTF-I#6-UFP-P0004/~005iP00~iP0015 
Process Calculation: DELETED / I \  

Vessel Drawing 24590-PTF-M V-UFP-PO006 
Description: 

Note: Please note that source, special nuclear and byproduct 
materials, as defined in the Atomic Energy Act of 1954 (AEA), 
are regulated at the U.S. Department of Energy (DOE) facilities 
exclusively by DOE acting pursuant to its AEA authority. DOE 
asserts, that pursuant to the AEA, it has sole and exclusive 
responsibility and authority to regulate source, special nuclear, 
and byproduct materials at DOE-owned nuclear facilities. 
Information contained herein on radionuclides is provided for 
process description purposes only. 

ultrafilter Permeate Collection Vessel /1\ 

Sheet 1 of 6 DATA SHEET #: 24590-PTF-MVD-UFP-POOO6, Rev 1 

Charge Vessels (Tag Numbers) UFP-VSL-00035, UFP-VSL-00036, UFP-VSL-00075, UFP-VSL-00037, UFP-VSL-00051, UFP-VSL- 
00083 

RFDsPumps (Tag Numbers) UFP-RFD-00031, UFP-RFD-00032, UFP-RFB00033,UFP-RFD-00034, UFP-RFD-ooo39, UFP-RFB 
00047 

Service/Contents 

Design Specific Gravity 

Maximum Operating Volume I gal 

Total Volume I gal 

Radioactive Liquld Code Stamp Yes 
1.26 NB Registration yes 
30,072 Weights (Ibs) Omrating - Test 

34,700 Estimated 95,300 A 417,000 A 

Actual * 100,OOo/l\ 4 2 7 , 8 0 0 A  



M EC H AN IC AL SYSTEMS DATA S H E ET: VESSEL 

PLANT ITEM No. 

2 4 5 9 0 - p T F - M y - ~ F p - v ~ ~ ~ 2 6  

Material 
SA 240 316 Note 1 Top Head 

Shell SA 240 316 Note 1 
Bottom Head SA 240 316 Note 1 
support SA 240 304 Note 1 

Minimum Thickness I Size -A C ntainment 
See Drawing 
See Drawing 
See Drawing 
See Drawina NIA 

Auxiliary (See Note 6) /1\ 
Primary (See Note 6) /I\ 

Primary (See Note 6) 4 
1l 

~ ~ 

Miscellaneous Data 
I Orientation I vertical I SupportType I Skirt 1 

JackeffCoildHalf-Pipe Jacket 

lntemals 

Pipe Nozzles 

Insulation Function I Not Applicabie I Insulation Material I Not Applicable 
hSUlatiOn Thickness (inch) I Not ADDlicabie I Internal Finish I Note2 /I\ I 

NIA NIA NIA 
SA 240 316 Note 1 See Drawing Thennowells Primary . 
SA 312 TP316 Note 1 See Drawina Primarv (See Note 6) /I\ 

I I I Note2 /1\ I External Finish 
Y 

I 

Forgings/ Bar stock 

Wash Ring Pipe 

Bolting/ Gaskets 

Remarks 
* To be determined by the vendor. 

Note 1. Maximum 0.030% carbon. 
Note 2. Welds de-scaled as laid. 
Note 3. Deleted 
Note d Vessel volumes are approxlma 
Note 5. This vessel is In a Black Cell.& 

Note 7. Content f this document are Dangerous Waste Permit a f f e c t i n g h  
Note 8. D e l e t e d n  
Note 9. All hydrodynamic and overblow loads are for BNI Internal use only and are to be disregarded by the seller. 

and do not account for the manufacturing tolerances, nozzles, and displacement of lnternals. 

primary and auxiliary containment including nozzle attachment welds shall be subjected to 100% 

A 

SA 182 F316 Note1 See Drawing NIA 
SA 312 TP316 Note 1 See Drawing NIA 
NIA NIA NIA 
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Equipment Cyclic Data Sheet 
I ComDonent Plant Item I PTFMV-UFP-VSL-OOO62B 

PLANT ITEM No. 

24590-pTf-Mv-uFp-vSL-2~ 

Materials of Construction 
Design Life 
Component Function and 
Life Cycle Description 

Notes 
Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for commissioning duiy 
unless otherwise noted. I 

ASME SA 240 316 with max. carbon of 0.030% 
40 Years 
This vessel collects permeate from the Ultrafiltration modules. The permeate is transferred from this vessel to 
the Cesium Ion Exchange Process System, vessel CXP-VSL-00001. for furtherprocessing. The permeate is 
also sampled to check for solids in this vessel. The vessel is filled over a period of approximately 32 hours. 
An operating cycle for this vessel, filled then emptied, is approximately 48 hours. 
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Hydrodynamic Loading A 
In nomal operation, pulse jet mixers discharge liquid into the parent vessel imposing a cyclical 
hydrodynamic load on all internal components. Occasionally, an upset condition designated ‘overblow’ 
causes air to be discharged from any single pulse jet mixer. All internal components shall be designed for 
the combination of the nomal operational hydrodynamic loads and overblow loads, and this load 
combination is also to be assumed to act concurrently with seismic loads. 

The following table indicates the normal hydrodynamic pressure at ranges of elevations in the vessel and 
the number of design cycles for each condition. The hydrodynamic forces cycle between the indicated 
pressure ranges applied across the projected area of the component. Positive hydmdynamic forces act in 
the radial, outward direction and the vertical, upward direction. Apply the radial load simultaneously in the 
radial direction and nomal to the radial direction in the horizontal plane. 

PLANT ITEM No. 
24590-pTF-Mv-uFp-vsL-ooo628 

Normal Operation Hydrodynamic Pressure Range, psi 
Elevation A Elevation B Elevation C Elevation D 

Radial I Vertical Radial I Vertical Radial I Vertical Radial I Vertical 
-0.09toO.29 I -0.74t00.48 -0.02t00.22 I -0.01t00.40 -0.05to0.12 I -0.01tOO.40 -0.03to0.10 I -0.01to0.40 

Overblow loads vary as a function of the horizontal distance from the center of the overblowing pulse jet mixer nozzle and the elevation ‘H’ 
above the overblowing pulse jet mixer nozzle up to the oveflow level as plotted: 

Number of 
Cycles 

20.7Xld 

Overblow Loads 

1.80 
1.60 

5 1.40 

1.00 
0.80 
0.60 
0.40 
0.20 
0.00 

B 1.20 - 

The overblow pressure shall only be applied to the projected area of the overblowing pulse jet mixer in the vertical, upward direction and to 

Nates 

0 1 2 3 4 5 6 7 1  8 9 10 
7.3 

Horizontal Distance from Center of PJM Nozzle (ft) 

------ 
Cycle increase: Increase the numbers of operational cycles given above by 10% to account for commissioning duty unless otherwise 
n o t e d n  
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PLANT ITEM No. 

24590-PTFMV-UFP-VS&~~26 MECHANICAL SYSTEMS DATA SHEET: VESSEL 

Equipment Cyclic Data Sheet 
I ComDonent Plant Item I PTF-MV-UFP-VSL-00035. PTF-MY-UFP-VSL-00036. PTFMV-UFP-VSL-00037. PTF-MY-UFP-VSL-00051. PTF-MV- I 

Number: 
Component Description 

UFP-VSL-00075, PTF-MV-UFP-VSL-00083 
Charge Vessels for the following RFDs UP-RFD-00031, UFP-RFD-00032, UFP-RFD-00033,UFFRFD-00034, 
UFP-RFD-OOO39, UFP-RFD-00047 

I I - I 

Design Life 

Component Function and 
Life Cycle Description 

40 Years 

These charge vessels are cyclically loaded using vacuum to fully fill the charge vessel with process liquid and 
compressed air to fully empty the charge vessel. The charge vessels are contained within a parent vessel with 
varying liquid level. They shall be designed to cycle between the maximum design pressure and the minimum 
design pressure plus the external static head imposed by the parent vessel. The charge vessel supports shall 
be designed to cycle between fully buoyant (c 
(charge vessel full and parent vessel empty). 

vessel empty and parent vessel full) and fully loaded 

Load Type Min 

Design Pressure Psig N 

Operating Pressure psig N 

Max Number of Cycles Comment 

80 10 Nominal assumption for testing 

72.5 10,400 
I 

Operating 'F 
Temperature 
Contents Specific Gravity 

68 86 10,400 Parent vessel will be operating normally at a temperature of 

1.00 1.26 10,400 
77.F 

Contents Level inch 

Localized Features 
Nozzles 

DELETED 

Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for commissioning duty 
unless otherwise noted. 

I I I 

Empty Flooded 10,400 

Wthin 9 F of operating I AS above. I 
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temperature range. 
Buoyant Loaded 10,400 supports 

I temperature range. I 
I Buoyant I Loaded 10,400 I I 
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Equipment Cyclic Data Sheet 
I Component Plant Item I UFP-PJM-OOO39, UFP-pJM-oo040, UFP-PJM-OOO41, UFP-PJM-OOO42, UFP-PJM-00043, UFP-PJM-00051 I 

PLANT ITEM No. 

2 4 5 9 0 - p T F - M v - ~ F ~ - v ~ ~ ~ s L - o o o 6 2 B  

Number: I 
Component Description I Pulse Jet Mixers I 
Design Life 

Component Function and 
Life Cycle Description 

The information below is provisional and envelopes operational duty for fatigue assessment. Et is not to be used as operational data. 
I Materials of Construction I ASME SA240 316 with max. Carbon of O.O3Oo/o A I 

/ ' \  
40 Years 

These pulse jet mixers (PJMs) are cyclically loaded using vacuum to fully fill the PJM with process liquid and 
compressed air to fully empty the PJM. The PJMs are contained within a parent vessel with varying liquid 
level. They shall be designed to cycle between the maximum design pressure and the minimum design 
pressure plus the external static head imposed by the parent vessel. The PJM supports shall be designed to 
cycle between fully buoyant (PJM empty and parent vessel fulr) and fully loaded (PJM full and parent vessel 
empty) states. Thrust load shall be applied only to the fully buoyant state. Assume the parent vessel is full for 
50% of the number of PJM cycles.4 

L1 

Load Type Min Max 

Design Pressure I Psig N 80 

Number of Cycles 

10 

Operating Pressure 

Operating 

psig N 72.5 

'F 68 86 10,400 

Contents Specific Gravity 1.0 

Comment 

Nominal assumption for testing 

1.26 2 . 0 7 ~  10' /1\ 
Parent Vessel will operating normally at a temperature of 77 
'F 

Contents Level inch Empty Flooded 

Thrust A Ibf 0 330 2.07 x io7 

I temperature range. I 
SUPpo~ I Buoyant I Loaded 2.07 x 10' 

Localized- Features 
Nozzles 

Notes 
Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for commissioning duty 
unless otherwise noted. I 

within 9 s  of operating I As above 

I DELETED I 
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Project RPP-WTP 
Project No 24590 

Reference Data 
Charge Vessels (Tag Numbers) UFP-WSL-OOO23, UFP-VSL-OOO24, UFP-VSL-00025, UFP-VSL-00069, UFP-VSLOOO70, UFP-VSL- 

0 0 0 8 4  
UFP-PJM-00070, UFP-PJM-OOO73, UFP-PJM-00076, UFP-PJM-00077, UFP-PJM-00078, UFP- Pulsejet Mixers / Agitators (Tag 

d r l 0 7  Numbers) 

RFDslPumps (Tag Numbers) UFP-1PFWOO42, UFP-RFD-00043, UFP-RFD-OOO44, UFP-RFD-OOO45, UFP-RFWoo46, UFP-RFD- 

Design Specific Gravity 1.26 NB Registration yes 
Maximum Operating Volume I gal 30,072 Weights (Ibs) E!mY Ooeratinq - Test 

Total Volume I gal 34,700 Estimated 95,300 ,, 417,000 385,000 
Actual * 100,ooo /,\ 427,800 /,/ 398,l OO/,\ 

in Data 

Inside Diameter 

LengthlHeight (TL-TL) 

Vessol Vessel CoiVJacket 
Qoeratnq &&l 

ismic Category SGI Design Code ASME Vli l  Div 1 
Radioactive Liauid Code Stamp Yes I 

N o t  Required Wind Design 

Snow Design Not Required 
Seismic Design 2459O-WTP-3PS-MVoI)-TPOO2 

24590-mP-3PS-SS90-T0001 
15 lntemal Pressure 

External Pressure 

Temperature 

ft*lb I 

Inch I 0.04 

NIA Seismic Base Moment * 
NIA Postweld Heat Treat N o t  Requimd 
NIA Corrosion Allowance 

Min. Design Metal Temp. 

Note: Please note that source, special nuclear and byproduct 
materials, as defined in the Atomic Energy Act of 1954 (AEA), 
are regulated at the US.  Department of Energy (DOE) facilities 
exclusively by DOE acting pursuant tcl its AEA authority. DOE 
asserts, that pursuant to the AEA, it has sole and exclusive 
responsibility and authority to regulate source, special nuclear, 
and byproduct materials at DOE-owncd nuclear facilities. 
Information contained herein on radioiiuclides is provided for 
process description purposes only. 

Hydrostatic Test Pressure * Psig I 

Q S  

EXPIRES 12/10/ab 

REV DATE 
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support Type 
Insulation Material 

Internal Finish 

External Finish 

Skirt 
Not Applicable 
Note 3 
Note 3 



M ECH AN IC AL SYSTEMS DATA SH E ET: VESSEL 

Equipment Cyclic Data Sheet 
I C:omponent Plant Item I PTFMV-LFP-VSL-00062C 1 

PLANT ITEM No. 

2 ~ 9 0 - p T F - M v - u F p - v S L ~ 2 C  

A 
Ultrafilter Permeate Collection Vessel (Parent Vesser) /q \ 

Life Cycle Description the Cesium Ion Exchange Process System, vessel CXP-VSL-OOOOl, for furtherprocessing. The permeate is 
also sampled to check for solids in this vessel. The vessel is filled over a period of approximately 32 hours. 

Contents Level inrh 288 

I ILaadTvae I Min I Max I NumberofCycles I Comment 1 

upon f ie  HVAC plant. 
10,400 
10,400 
iomo 

I I I 

I psig I -10.29 I 15 I 10 I Nominal assumption for testing 
I psig I -0.217 I 0.000 I N/A I The vessel will remain under constant pressure depending 

Localized Features I t rdozzles I within 9" F of operating I As above I 
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M ECH AN I C: AL SYSTEMS DATA S H E ET: VESSEL 

Hydrodynamic Loading A 
In normal operation, pulse jet mixers discharge liquid into the parent vessel imposing a cyclical 
hydrodynamic load on all internal components. Occasionally, an upset condition designated ‘overblow’ 
causes air to be discharged from any sirigle pulse jet mixer. All internal components shall be designed for 
the combination of the normal operational hydrodynamic loads and overblow loads, and this load 
combination is also to be assumed to act concurrently with seismic loads. 

PLANT ITEM No. 

24590-pTF-Mv-uFp-vs~~~2c 

Elmtion C 
The following table indicates the normal hydrodynamic pressure for at ranges of elevations in the vessel 
and the number of design cycks for each condition. The hydmdynamic forces cyck between the indicated 
pressure ranges applied across the 

simultaneously in the radial direction and normal to the radial direction in the horizontal plane. 
the radial, outward direction and the vertical, upward direction. Seller shall apply the radial had mUon B 

amlion P 

I 

Elevation B Elevation C Elevation D 
Vertical Radial I Vertical Radial I Vertical 

-0.03to0.10 I -0.01toO.40 

J. I 
Number of 

Cycles 

20.7X1@‘ 

Overblow Loads 

1 .a0 
1.60 
1.40 

1.00 
0.80 
0.60 

a 0.40 
0.20 
0.00 

2 1.20 
Y 

= 

7.3 

Horizontal Distance from Center of PJM Nozzle (ft) 

The overblow pressure shall only be ap,plied to the projected area of the overblowing pulse jet mixer in the vertical, upward direction and to 
all sumunding components in the hotfrontal plane, radiating from the overblowing pulse jet mixer. Seller shall consider that any single 
pulse jet mixer may overblow I00 cycler 

Notes 
the numbers of operational cycles given above by 10% to account for commissioning duty 

unless otherwise noted. 
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MECHANICAL SYSTEMS DATA SHE ET: VESSEL 

Equipment Cyclic Data Sheet 

The information below is provisiona f and envelopes operational duty for fatigue assessment. f f  is not to be used as operational data. 
Materials of Construction ASME SA240 316 with maw. Carbon of 0.030% 

PLANT ITEM No. 

24590-prFMv-uFp wsL-2C 

Design Life 

Component Function and 
L.ife Cycle Description 

40 Years 

These chi?rge vessels are cyclically loaded using vacuum to fully fill the charge vessel with process liquid and 
compressed air to fully empty the charge vessel. The charge vessels are confained within a parent vessel with 
varying liliuid level. They shall be designed to cycle between the maximum design pressure and the minimum 
design pressure plus the exfernal static head imposed by the parent vessel. The charge vessel supports shall 
be designed to cycle between fully buoyant (charge vessel empty and parent vessel full) and fully loaded 
(charge vessel full and parent vessel empty). 

0 Cycle increase: The Seller must imrease the numbers of operational cycles given above by 10% to account for commissjoning duty 
unless otherwise noted. I 

Load Type 
Design Pressure Psig 

Operating Pressure psig 

Operating 'F 
Temperature 
Contents Specific Gravity 

Contents Level inch 

Localized Features 
Nozzles 

:3upports 

I * DELETED I 

Min Max Number of Cydes Comment 

N 80 10 Nominal assumpfion for testing 

N 72.5 10,400 

68 86 10,400 Parent vessel will be operating normally at a temperature of 

1.00 1.26 10,400 
770F 

Empty Flooded 10,400 

Within 9'F of operating 
temperature range. 
Buoyant Loaded 10,400 

As above 
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MECHANICAL SYSTEMS DATA SHEET: VESSEL 

Equipment Cyclic Data Sheet 
UFP-PJM-00070, UP-PJM-OOO76, UFP-PJM-00077, UFP-PJM-00078. UFP-PJM-OOOlO7 

PLANT ITEM No. 
24590-prF-Mv-uFp-vs~2c 

I 

Design Life 40 Years 

Component Function and 
Life Cycle Description 

These pulse jet mixers (PJMs) are cyclically loaded using vacuum to fully fill the PJM with process liquid and 
compressed air to fully empty the PJM. The PJMs are contained within a parent vessel with varying liquid 
level. They shall be designed to cycle between the maximum design pressure and the minimum design 
pressure plus the external static head Imposed by the parent vessel. The PJM supports shall be designed to 
cycle betvveen fully buoyant (PJM empty and parent vessel full) and fully loaded (PJM full and parent vessel 
empty) stittes. Thrust load shall be applied only 
50% of the number of PJM cycles. 

e fully buoyant state. Assume the parent vessel is full for 

I temperature range. I 
I Buoyant I Loaded 2 . 0 7 ~  10' A I I 

Load Type 
Design Pressure P S b  

Operating Pressure psig 

Operating "F 

Contents Specific Gravity 

Contents Level inch 

Thrust Ibf 

- 

- 
- Temperature 

- 
- 
- 
Localized Features 
Nozzles 
- 

I I I I - I  I 

Cycle increase: The Seller must increase the numbers of operational cycles given above by 10% to account for commissioning duty 
unless otherwise noted. I 

Notes 

Min Max Number of Cycles Comment 

N 80 10 Nominal assumption for testing 

N 72.5 2 .07~ 1V 

68 86 10,400 Parent Vessel wlll operating nonnally at a temperature of 77 

1.00 1.26 

Empty Flooded 

0 330 

. OF 

within 9 F o f  operating I As above 
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MECHANICAL SYSTEMS DATA SHE ET: COLUMN 

PLANT ITEM No. 

24590-PTF-MV-CNP-DISTC-00001 

Project I RPP-WTP 

Desian Data 

P&lD 1 24590-PTF-M6-CNP-P0010 

b 

Charge Vessels (Tag Numbers) None 
Pulsejet Mixers I Agitators (Tag Numbers) None 
RFDs/Pumps (Tag Numbers) None 

Quality Level 
Seismic Category 
ServicdContents 
Design Specific Gravity 
Maximum Operating Volume I gal 
Total Volume gal 

QL-1 Fabrication S p e s  24590-WTP-3PS-MV0O-TP001 
sc-I Design Code ASME Vlll Div I 

Yes Nitric Acid 
* NB Registration yes 
* Weights (Ibs) m Ooeratinq Test 

Code Stamp 

* Estimated ' 

Actual * 

Min Design Metal Temp. I "F I 40 I Hydrostatic Test Pressure * I psig I 
Contents of this document are Dangerous Waste Permit Affecting. 

I 

Inside Diameter I inch 
LengthlHeight (TL-TL) inch 

Please note that source, special nuclear and byproduct materials, as defined in the 
Atomic Energy Act of 1954 (AEA), are regulated at the US. Department of 
Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA authority 
DOE asserts, that pursuant to the AEA, it has sole and exclusive responsibility and 
authority to regulate source, special nuclear, and byproduct materials at DOE- 
owned nuclear facilities Information contained herein on radionuclides is 
provided for process description purposes only 

Not Required 
Not Required 

36* Wind Design 
l a *  Snow Design 

Vessel Vessel CoillJacket Seismic Design 24590-WTP-3PS-SS9O-TOOOl 8 
24590-WTP-3PS-M VOO-TPOO2 

Operating Desian Desian 

, 
I EXPIRES. 11/9/ 20M J 

Internal Pressure 
External Pressure 
Temperature (minlmax) 

This bound document contains a total of 2 sheets 

Psig -13.25* 50 * NIA Seismic Base Moment * ft'lb I 
Psi9 O* 15* NlA Postweld Heat Treat Not Required 
"F f30/f40* 401250' N/A Corrosion Allowance Inch I 0.04 

0 

REV I DATE I REASON FOR REVISION I/" PREPARER I CHECKER I REVIEWER I APPROVER 
/ 

A 

Q+ Issued for Permitting Use 

Sheet 1 of 2 DATA SHEET #: 24590-PTF-MWD-CNP-POOOI, Rev 0 



M ECH AN I C AL SYSTEMS DATA SHEET : COLU M N 

PLANT ITEM No. 

24590-PTF-MV-CNP-D1STc-~001 

ComDonent 
Top Head 

Shell 

Bottom Head 

Material Minimum Thickness I Size Containment 
SB688 UNS NO83671NO8926 (6% Mo)** * Auxiliary 
SB688 UNS N083671N08926 (6% Mo)** * Primary 
SB688 UNS NO8367lNO8926 16% Mol** * Primarv 

Remarks 
+ To be determined by Seller. 

** To be verified by seller. 
Note 1: Weld surface finish shall be de-scaled as laid. 
Note 2: Design life is 40 years. 
Note 3: Maximum carbon content of 0.030% for all welded components 
Note 4: Nozzle necks below maximum liquid level are primary, others auxiliary. 

support 

JackeffCoilslHalf-Pipe Jacket 

lnternals 

Pipe 

Forgings/ Bar stock 

Gaskets 

Bolting 

4 

* SA240 304 (Note 3)** NIA 
NIA NIA NIA 
SB688 UNS N08367lNO8926 (6% Mo)** * Sieve Trays 
SB690 UNS N08367lN08926 (6% 
Mo)(Seamless) * * 
SB462 UNS NO8367lNO8926 (6% Mo)** 

SA194 8MISAl93 BBM Auxiliary 

* See Note 4 

As Note 4 for Nozzle Necks 
* * Auxiliary 

* 

Sheet 2 of 2 DATA SHEET #: 24590-PTF-MWD-CNP-POOOI, Rev 0 

Orientation Vertical 
Insulation Function NIA 
Insulation Thickness (inch) NIA 

Support Type * 
Insulation Material NIA 
Internal Finish * (Note 1) 
External Finish * 


	Part III_OU-10_Appendix-08.04_2007-09
	Appendix 8.4 - Pretreatment Buiding, General Arrangement Drawings
	Appendix 8.3, General Arrangement Drawings List
	24590-PTF-P1-P01T-P0001, Rev 5
	24590-PTF-P1-P01T-P0002, Rev 3
	24590-PTF-P1-P01T-P0003, Rev 0
	24590-PTF-P1-P01T-00004, Rev 3
	24590-PTF-P1-P01T-P0006, Rev 2
	24590-PTF-P1-P01T-P0007, Rev 6

	Part III_OU-10_Appendix-08.05_2007-09
	Appendix 8.5 - Pretreatment Building -  Civil, Structural, & Architectural Criteria & Typical Design Details
	Appendix 8.5, Civil, Structural, & Architectural Criteria & Typical Design Details List
	24590-PTF-PER-M-02-003, REV. 1
	24590-PTF-PER-M-02-006 REV 5
	24590-PTF-PER-M-03-002 Rev 0
	24590-PTF-PER-M-04-0004_Rev_000
	24590-PTF-PER-M-04-0006_Rev_000
	24590-PTF-PER-M-04-0009, Rev 0
	24590-PTF-PER-M-04-002_Rev_000

	Part III_OU-10_Appendix-08.06_2007-09
	Appendix 8.6 - Pretreatment Building - 
	Appendix 8.6, Mechanical Drawing List
	24590-PTF-M2-FRP-P0001_Rev_002
	24590-PTF-M2-FRP-P0002_Rev_002
	24590-PTF-M2-FRP-P0003_Rev_002
	24590-PTF-M2-FRP-P0004_Rev_002
	24590-PTF-MED-CNP-P0003_Rev_000
	24590-PTF-MED-CNP-P0004_Rev_001
	24590-PTF-MED-CNP-P0005_Rev_000
	24590-PTF-MED-CNP-P0010_Rev_000
	24590-PTF-MED-FEP-P0003_Rev_000
	24590-PTF-MED-FEP-P0004_Rev_000
	24590-PTF-MED-FEP-P0005_Rev_000
	24590-PTF-MED-FEP-P0006_Rev_000
	24590-PTF-MED-FEP-P0007_Rev_000
	24590-PTF-MED-FEP-P0008_Rev_000
	24590-PTF-MED-FEP-P0009_Rev_000
	24590-PTF-MED-FEP-P0010_Rev_000
	24590-PTF-MED-TLP-P0001_Rev_000
	24590-PTF-MED-TLP-P0002_Rev_000
	24590-PTF-MED-TLP-P0003_Rev_000
	24590-PTF-MED-TLP-P0004_Rev_000
	24590-PTF-MKD-PVP-P0002_Rev_002
	24590-PTF-MLD-UFP-P0007, REV. 1
	24590-PTF-MV-CNP-P0001_Rev_000
	24590-PTF-MV-CNP-P0002_Rev_001
	24590-PTF-MV-CNP-P0005_Rev_000
	24590-PTF-MV-CXP-P0001_Rev_000
	24590-PTF-MV-CXP-P0002_Rev_000
	24590-PTF-MV-CXP-P0003_Rev_000
	24590-PTF-MV-CXP-P0008_Rev_000
	24590-PTF-MV-CXP-P0009_Rev_000
	24590-PTF-MV-CXP-P0010_Rev_000
	24590-PTF-MVD-CNP-P0003_Rev_001
	24590-PTF-MVD-CNP-P0006_Rev_000
	24590-PTF-MVD-CNP-P0007_Rev_002
	24590-PTF-MVD-CNP-P0010_Rev_000
	24590-PTF-MVD-CXP-P0007_Rev_000
	24590-PTF-MVD-CXP-P0015_Rev_000
	24590-PTF-MVD-CXP-P0016_Rev_000
	24590-PTF-MVD-CXP-P0021_Rev_001
	24590-PTF-MVD-CXP-P0022_Rev_001
	24590-PTF-MVD-CXP-P0023_Rev_001
	24590-PTF-MVD-FEP-P0001 Rev 2
	24590-PTF-MVD-FEP-P0002 Rev 2
	24590-PTF-MVD-FEP-P0003_Rev_001
	24590-PTF-MVD-FEP-P0006_Rev_003
	24590-PTF-MVD-FEP-P0007_Rev_002
	24590-PTF-MVD-FRP-00005_Rev_010
	24590-PTF-MVD-FRP-00006_Rev_010
	24590-PTF-MVD-FRP-00007_Rev_010
	24590-PTF-MVD-FRP-00008_Rev_010
	24590-PTF-MVD-HLP-P0006, REV. 1
	24590-PTF-MVD-HLP-P0007, REV. 1
	24590-PTF-MVD-HLP-P0008, REV. 1
	24590-PTF-MVD-HLP-P0009, REV. 1
	24590-PTF-MVD-PJV-P0003_Rev_000
	24590-PTF-MVD-PVP-P0001_Rev_000
	24590-PTF-MVD-PWD-P0001_Rev_003
	24590-PTF-MVD-PWD-P0002_Rev_003
	24590-PTF-MVD-PWD-P0003_Rev_002
	24590-PTF-MVD-PWD-P0010 Rev 1
	24590-PTF-MVD-PWD-P0011_Rev_003
	24590-PTF-MVD-PWD-P0012_Rev_003
	24590-PTF-MVD-RDP-P0005_Rev_001
	24590-PTF-MVD-RDP-P0006_Rev_001
	24590-PTF-MVD-RDP-P0007_Rev_003
	24590-PTF-MVD-RDP-P0008 Rev 0
	24590-PTF-MVD-RLD-P0005_Rev_003
	24590-PTF-MVD-RLD-P0006_Rev_003
	24590-PTF-MVD-TCP-P0002 Rev 2
	24590-PTF-MVD-TLP-P0001 Rev 2
	24590-PTF-MVD-TLP-P0002 Rev 2
	24590-PTF-MVD-TLP-P0004 Rev 0
	24590-PTF-MVD-TLP-P0005_Rev_002
	24590-PTF-MVD-UFP-P0001, REV. 1
	24590-PTF-MVD-UFP-P0002_Rev_001
	24590-PTF-MVD-UFP-P0005 Rev 1
	24590-PTF-MVD-UFP-P0006 Rev 1
	24590-PTF-MVD-UFP-P0007_Rev_001
	24590-PTF-MVD-UFP-P0014, REV. 0
	24590-PTF-MVD-UFP-P0015, REV. 0
	24590-PTF-MV-FEP-P0001_Rev_000
	24590-PTF-MV-FEP-P0002_Rev_000
	24590-PTF-MV-HLP-P0003, REV. 0
	24590-PTF-MV-HLP-P0004, REV. 0
	24590-PTF-MV-HLP-P0005, REV. 0
	24590-PTF-MV-HLP-P0006, REV. 0
	24590-PTF-MV-PJV-P0001_Rev_000
	24590-PTF-MV-PVP-P0002_Rev_000
	24590-PTF-MV-PWD-P0001001 Rev 1
	24590-PTF-MV-PWD-P0001002 Rev 1
	24590-PTF-MV-PWD-P0003001 Rev 1
	24590-PTF-MV-PWD-P0003002 Rev 1
	24590-PTF-MV-PWD-P0005 Rev 1
	24590-PTF-MV-PWD-P0006_Rev_001
	24590-PTF-MV-PWD-P0007_Rev_001
	24590-PTF-MV-PWD-P0010_Rev_001
	24590-PTF-MV-RDP-P0001_Rev_000
	24590-PTF-MV-RDP-P0002_Rev_000
	24590-PTF-MV-RDP-P0003_Rev_000
	24590-PTF-MV-RLD-P0001_Rev_000
	24590-PTF-MV-RLD-P0002_Rev_000
	24590-PTF-MV-TCP-P0002 Rev 1
	24590-PTF-MV-TLP-P0001, Rev 1
	24590-PTF-MV-TLP-P0002 Rev 1
	24590-PTF-MV-UFP-P0001_Rev_001
	24590-PTF-MV-UFP-P0002_Rev_002
	24590-PTF-MV-UFP-P0003, REV. 0
	24590-PTF-MV-UFP-P0004, REV. 0
	24590-PTF-MV-UFP-P0005, REV. 0
	24590-PTF-MV-UFP-P0006, REV. 0
	24590-PTF-MV-UFP-P0007_Rev_000
	24590-PTF-MWD-CNP-P0001_Rev_000




